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ADVERTISEMENT. 


The  Committee  on  Publication  of  the  New  York  Academy 
of  Medicine  are  instructed  to  announce  that  the  Academy 
does  not  hold  itself  responsible  for  the  statements,  facts,  or 
opinions,  set  forth  in  any  of  the  papers  contained  in  its  printed 
Transactions. 


NOTICE. 


Part  I.  of  Volume  I.,  Seconal  Series,  of  the  Transactions 
having  been  delivered  to  the  Fellows  of  the  Academy,  the 
present  part  completes  the  volume.  Those  Fellows  who 
desire  the  bound  volume  in  cloth  may  receive  the  same 
from  the  Publishers  on  delivery  of  the  two  parts,  compos- 
ing the  volume,  in  good  condition,  and  the  payment  of  fifty- 
cents. 


NEW  YORK  ACADEMY  OF  MEDICINE. 

"     18  7  4. 


OFFICERS. 

President. 
AUSTIN  FLINT,  M.D. 

Vice-Presidents. 
SAMUEL  S.  PURPLE,  M.  D., 
SAMUEL  T.  HUBBARD,  M.  D., 
JOHN  C.  D ALTON,  M.  D. 

Recording  Secretary. 
WILLIAM  T.  WHITE,  M.  D. 

Coi^responding  Secretary. 
JOHN  G.  ADAMS,  M.  D. 

Treasurer. 
JAMES  O.  POND,  M.  D, 

Trustees. 

JAMES  ANDERSON,  M.  D., 
OLIVER  WHITE,  M.  D., 
ISAAC  E.  TAYLOR,  M.  D., 
EDMUND  R.  PEASLEE,  M.  D., 
JAMES  L.  BANKS,  M.  D. 


Librarian. 
JOHN  H.  HINTON,  M.  D. 

Assistant  Secretary. 
HORACE  T.  HANKS,  M.  D. 

Statistical  Secretary. 
ALLA^  McL.  HAMILTON,  M.  D. 


LIST  OF 

PKESIDEJNTS  OF  THE  ACADEMY, 

FROM  ITS  ORGANIZATION. 


Elected. 

1847.  JOHN  STEARNS,  M.  D. 

1848.  JOHN  W.  FRANCIS,  M.  D. 

1849.  VALENTINE  MOTT,  M.  D„  LL.  D. 

1850.  ISAAC  WOOD,  M.  D. 

1851.  ALEXANDER  H.  STEVENS,  M.D.,  LL.  D. 

1852.  THOMAS  COCK,  M.  D. 

1853.  ISAAC  WOOD,  M.  D. 

1854.  JOSEPH  M.  SMITH,  M.  D. 

1855.  JOHN  W.  FRANCIS,  M.  D. 

1856.  WILLARD  PARKER,  M.  D. 

1857.  VALENTINE  MOTT,  M.  D,  LL.  D. 

1858.  JOHN  P.  BATCHELDER,  M.  D. 

1859.  JOHN  WATSON,  M.  D. 
1861.  JAMES  ANDERSON,  M.  D. 
1867.  ALFRED  C.  POST,  M.  D.,  LL.  D. 
1869.  HENRY  D.  BULKLEY,  M.  D. 

1871.  EDMUND  R.  PEASLEE,  M.  D.,  LL.  D. 
1873.  AUSTIN  FLINT,  M.  D. 


LIST  or 

VICE-PKES1DEI5TS  OF  THE  ACADEMY. 


Elected. 

1847.  FRANCIS  U.  JOHNSTON,  M.D. 

1847.  THOMAS  COCK,  M.  D. 

1847.  JOHN  B.  BECK,  M.  D. 

1847.  JOHN  W.  FRANCIS,  M.  D. 

1848.  JOHN  K.  RODGERS,  M.  D. 

1848.  WILLIAM  W.  MINER,  M.  D. 

1849.  ISAAC  WOOD,  M.  D. 
1849.  JAMES  R.  MANLEY,  M.  D. 

1849.  GALEN  CARTER,  M.  D. 

1850.  JOSEPH  M.  SMITH,  M.  D. 
1850.  JOHN  C.  BLISS,  M.  D. 

1850.  ALFRED  C.  POST,  M.  D. 

1851.  JOHN  P.  BATCHELDER,  M.  D. 

1852.  JAMES  ANDERSON,  M.  D. 

1852.  GURDON  BUCK,  Jr.,  M.  D. 

1853.  EDWARD  L.  BEADLE,  M.  D. 
1853.  F.  CAMPBELL  STEWART,  M.  D. 
1853.  WILLIAM  DETMOLD,  M.  D. 

1853.  WILLARD  PARKER,  M.  D. 

1854.  JOHN  H.  GRISCOM,  M.  D. 

B 


Elected. 

1856.  JOHN  WATSON,  M.  D. 

1856.  JACKSON  BOLTON,  M.  D. 

1857.  JAMES  R.  WOOD,  M.D. 

1857.  B.  FORDYCE  BARKER,  M.  D. 

1858.  CHARLES  E.  ISAACS,  M.  D. 
1858.  WM.  H.  VAN  BUREN,  M.  D. 

1858.  S.  CONANT  FOSTER,  M.  D. 

1859.  JOEL  FOSTER,  M.  D. 

1860.  MOSES  D.  VAN  PELT,  M.  D. 

1862.  HENRY  D.  BULKLEY,  M.  D. 

1863.  ALFRED  UNDERHILL,  M.  D. 

1866.  OLIVER  WHITE,  M.  D. 

1867.  ISAAC  E.  TAYLOR,  M.  D. 

1868.  EDMUND  R.  PEASLEE,  M.  D. 

1869.  JOS.  C.  HUTCHINSON,  M.  D. 
1869.  WILLIAM  C.  ROBERTS,  M.  D. 

1871.  AUSTIN  FLINT,  M.  D. 

1872.  SAMUEL  S.  PURPLE,  M.  D. 

1873.  SAMUEL  T.  HUBBARD,  M.  D. 

1874.  JOHN  C.  D ALTON,  M.  D. 


LIST  OF 


OBATOES  OF  THE  ACADEMY. 


1847.  JOHN  W.  FEANCIS,  M.  D.,  LL.  D. 

1848.  JAMES  E.  MANLEY,  M.  D. 

1849.  ALFRED  C.  POST,  M.  D. 

1850.  JOSEPH  M.  SMITH,  M.  D. 

1851.  F.  CAMPBELL  STEWAET,  M.D. 

1852.  F.  CAMPBELL  STEWAET,  M.D. 

1853.  JOHN  A.  SWETT,  M.  D. 

1854.  JOHN  H.  GEISCOM,  M.  D. 

1855.  JOHN  WATSON,  M.D. 

1856.  WILLIAM  DETMOLD,  M.D. 

1857.  J.  MAEION  SIMS,  M.D. 

1858.  EDMUND  E.  PEASLEE,  M.  D.,  LL.  D. 

1859.  WILLIAM  C.  EOBEETS,  M.D. 

1860.  JOHN  WATSON,  M.D. 

1861.  S.  CONANT  FOSTEE,  M.D. 

1862.  S.  CONANT  FOSTEE,  M.D. 

1863.  JOHN  W.  DEAPEE,  M.  D.,  LL.  D. 

1866.  JOHN  OEDEONAUX,  M.D. 

1867.  STEPHEN  SMITH,  M.D. 

1868.  AUSTIN  FLINT,  M.D. 

1869.  GOUYEENEUE  M.  SMITH,  M.D. 

1872.  EDWAED  S.  DUNSTEE,  M.D. 

1873.  JOHN  C.  DALTON,  M.D. 


FELLOWS 

OF  THE 

NEW  YOEK  ACADEMY  OF  MEDICINE. 

INSTITUTED  1847. 

UNA  FIDES,  ALTARE  COMMUNE. 


EXPLANATION  OF  ABBREVIATIONS  USED: 
P.  President.  T.  Treasurer. 

V.  P.  Vice-President.  L.  Librarian. 

R.  S.  Recording  Secretary.  A.  S.  Assistant  Recording  Secretary. 

C.  S.  Corresponding  Secretary.       Trust.  Trustee. 

IB^T*  The  figures  following  the  words  Trans,  and  Bui.  denote  the  number  of 
papers  which  have  been  contributed  by  the  Fellows,  and  printed  in  the  volumes 
of  the  "  Transactions  "  and  "Bulletin,"  already  published  by  the  Academy. 

Those  marked  thus  *  have  deceased. 


MAY,  1874. 


Elected. 

Original.     Adams,  John  G.,  M.D.,  R,  S.  1850-'51 ;  Trust.  1852. 
C.  S.,  now  in  office. 

1859.  Agnew,  Cornelius  R.,  M.  D.,  Clinical  Professor  of  the 
Diseases  of  the  Eye  and  Ear  in  the  College  of  Physi- 
cians and  Surgeons,  N.  Y. ;  Surgeon  to  the  Manhat- 
tan Eye  and  Ear  Hospital,  N.  Y.  Bui.  2. 
Original.  Anderson,  James,  M.  D.,  P.  1861-67.  Trust.  1861-  74, 
now  in  office.    Bui.  1. 

1867.       Anderson,  James  H.,  M.  D.,  Surgeon  to  the  Home  for 
the  Aged  and  Indigent  Blind,  N.  Y. 

1864.       Anderson,  William  C,  M.  D.,  Surgeon  to  S.  R.  Smith 
Infirmary,  Edgewater,  Stapleton,  Staten  Island,  N.  Y. 

1847.       Andrews,  Jarvis  M.,  M.  D. 


viii 


Fellows  of  the  Academy. 


Elected 

1862.'       Arnold,  E.  S.  F.,  M.D.,  Newport,  R.  L 

1865.  Bahan,  Thomas  S.,  M.  D.,  late  Physician  to  the  Northern 
Dispensary,  N.  Y. 

1867.  Ball,  A.  Brayton,  M.  D.,  Lecturer  on  Diseases  of  the 

Kidneys  in  the  College  of  Physicians  and  Surgeons, 
N.  Y. 

1862.  Banks,  James  L.,  M.  D.,  Physician  to  the  Presbyterian 
Hospital ;  Consulting  Physician  to  the  Presbyterian 
Home  for  Aged  Women,  New  York.  Trust.  1867, 
no'v  in  office. 

1854.       Barker,  B.  Fordyce,  M.  D.,  Professor  of  Clinical  Mid- 
wifery and  Diseases  of  Women  in  Bellevue  Hospital 
Medical  College ;   Physician  to  Bellevue  Hospital, 
N.  Y.    Y.  P.  1857.    Trans.  5 ;  Bui.  3. 
Original.   *  Barker,  Luke,  M.  D.,  Obit.  13th  December,  1849,  cet.  59. 

1854.       Barry,  Robert  A.,  M.  D. 

1862.       Barstow,  Josiah  W.,  M.  D.,  Physician  to  Sandford  Hall 
.  Insane  Asylum,  Flushing,  L.  I. 

Original.  *  Batchelder,  John  P.,  M.  D.,  late  Professor  of  Surgery 
in  Berkshire  Medical  Institution,  Pittsfield,  Mass. ;  P. 
1858  ;  V.  P.  1851-'52.    Obit.  7th  April,  1868,  cet.  82. 

1868.  Bayles,  George,  M.  D.,  Physician  to  Northwestern  Dis- 

pensary, N.  Y. 

Original.  Beadle,  Edward  L.,  M.  D.,  Vice-President  of  the  Col- 
lege of  Physicians  and  Surgeons,  N.  Y.,  late  Phy- 
sician to  the  New  York  Lying-in  Asylum ;  V.  P. 
1853-'57;  Trust.  1851 ;  C.  S.  1850-'52. 

Original.  Beales,  John  C,  M.  D.,  Consulting  Physician  to  the 
Presbyterian  Home  for  Aged  Women. 

Original.   *  Beals,  Gorham,  M.  D.,  Physician  to  the  New  York  Dis- 
pensary, Obit.  9th  January,  1848,  cet.  29. 
1870.       Beard,  George  M.,  M.  D.,  Physician  to  the  Demilt  Dis- 
pensary, N.  Y.    Bui.  1. 

Original.  *  Beck,  John  B.,  M.  D.,  Professor  of  Materia  Medica  and 
Medical  Jurisprudence  in  the  College  of  Physicians 
and  Surgeons;  V.  P.  1847  and  1848.  Obit.  9th  April, 
1851,  cet.  56. 

Original.  *  Bedford,  Gunning  S.,  M.  D.,  Professor  of  Obstetrics  in 
the  University  of  the  City  of  New  York.  Obit.  5th 
September,  1870,  cet.  64. 

1862.  Belden,  Ebenezer  B.,  M.  D. 

1863.  Bell,  Agrippa  N.,  M.  D.,  Physician  to  the  Brooklyn  City 

Hospital,  Brooklyn,  L.  I.    Bui.  2. 


Fellows  of  the  Academy.  ix 

Elected.  • 
1871.       Bell,  Christopher  M.,  M.  D.,  Curator  of  New  York 

Hospital.    Bui.  1. 
1864.     *  Bibbins,  William  B.,  M.  D.,  Physician  to  the  Demilt 

Dispensary;  Trust.  1867— '71.     Obit.  16th  January, 

1871,  cet.  46. 

1871.  Billington,  Cornelius  E.,  M.  D.,  Physician  to  the  De- 

milt Dispensary,  N.  Y. 

1872.  Blake,  John  Ellis,  M.  D. 
Original.     Blakeman,  William  N.,  M.  D. 

Original.   *  Bliss,  James  C,  M.  D.,  V.  P.  1850.    Obit.  12th  August, 

1855,  cet.  64. 
Original.     Bliven,  Jeremiah  P.,  M.  D. 
Original.  *  Blois,  Samuel,  M.D,  Obit.  19th  October,  1873. 
187J.       Blume,  Samuel,  M.  D. 

1857.  Blumenthal,  Mark,  M.  D.,  President  of  the  Institution 
for  Improved  Instruction  of  Deaf  Mutes,  N.  Y.  Bui.  1. 

1873.  Bogert,  Cornelius  R.,  M.  D.,  Medical  Examiner  of  the 

New  York  Life  Insurance  Company. 
Original.   *  Bolton,  Jackson,  M.  D.,  V.  P.  1856  ;  R.  S.  1852.  Obit. 
16th  February,  1866,  cet.  51. 
1848.     *  Booraem,  Augustus  C,  M.  D.,  Obit.  16th  December, 
1871,  cet.  46. 

Original.   *  Boyd,  Thomas,  M.  D.,  Obit.  18th  March,  1856. 
1869.       Bozeman,  Nathan,  M.  D. 

1847.  *  Brady,  Patrick  J.,  M.  D.,  Obit.  23d  October,  1856,  cet.  42. 
1852.     *  Brooks,  George  W.,  M.  D.,  Obit.  1853. 

1863.  Brown,  D.  Tilden,  M.  D.,  Physician  to  the  Blooming- 
dale  Asylum  for  the  Insane,  N.  Y. 

1867.  *  Brown,  James  L.,  M.  D.,  Physician  to  the  Demilt  Dispen- 
sary, N.  Y.  Obit.  4th  February,  1873,  cet.  42.  Trans.  1. 

1848.  Brown,  William  K.,  M.  D.,  Brooklyn,  L.  I. 
1848.       Brueninghausen,  Charles,  M.  D. 

Original.  Buck,  Gurdon,  M.  D.,  Surgeon  to  the  New  York  Hos- 
pital; Consulting  Surgeon  to  St.  Luke's  Hospital, 
N.  Y.;  C.  S.  1848;  Y.  P.  1852,  1856,  1859,  1860. 
Trans.  6  ;  Bui.  8. 
1855.  Budd,  Charles  A.,  M.  D.,  Professor  of  Obstetrics  and 
the  Diseases  of  Women  and  Children  in  the  Univer- 
sity of  the  City  of  New  York;  Physician  to  Charity 
and  Mt.  Sinai  Hospitals,  N.  Y.    Bui.  1. 

Original.  *  Bulkley,  Henry  D.,  M.  D.,  Physician  to  the  New  York 
Hospital;  P.  1870-'7l ;  Y.  P.  1862-'68  ;  Trust.  1871. 
Obit.  4th  January,  1872,  cet.  68.    Bui.  2. 


x  Fellows  of  the  Academy. 

Elected. 

1874.       Bulkley,  Lucius  D.,  M.  D.,  Physician  to  the  Union  Dis- 
pensary, New  York. 
1848.     *Bullus,  Edward  S.,  M.D.,  Obit.  25th  September,  1854, 
cet.  50. 

1856.  Bumstead,  Freeman  J.,  M.  D.,  late  Professor  of  Materia 
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1862.       Chamberlain,  William  M.,  M.  D.,  Physician  to  the  De- 
milt Dispensary,  N.  Y. ;   Physician  to  the  Charity 
Hospital,  N.  Y.;  R.  S.  1865-'68. 
Original.  *  Chapin,  John  R.,  M.D.,  Obit.  23d  June,  1852,  cet.  41. 

1872.       Chauveau,  Jean  F.,  M.  D. 

1847.  *  Cheeseman,  John  C,  M.  D.,  late  Surgeon  to  New  York 
Hospital.    Obit.  11th  November,  1862,  cet.  75. 

1871.       Cheeseman,  Timothy  Matlack,  M.  D. 

1865.  *Childs,  Timothy,  M.  D,  Professor  of  Anatomy  in  Belle- 
vue  Hospital  Medical  College.  Obit.  3d  September, 
1865,  cet.  42. 

1856.       Church,  Allen  S.,  M.  D.    Trans.  1;  Bui.  1. 

1859.  *  Churchill,  Charles  W.,  M.  D.,  Obit.  27th  October, 

1859. 
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1S56.  Clark,  Alonzo,  M.  D.,  LL.  D.,  Professor  of  Pathology 
and  Practice  of  Medicine  in  the  College  of  Physicians 
and  Surgeons,  N.  Y. ;  Physician  to  Bellevue  Hospital, 
N.  Y.    Bui.  2. 

1870.  Clark,  James  G.,  M.  D.,  W.  New  Brighton,  S.  L,  N.  Y. 
Original.     Clarkson,  Cornelius  V.,  M.  D. 

Original.      Clements,  James  W.  G.,  M.  D.,  Physician  to  the  New 
York  Institution  for  the  Blind. 
1859.     *  Cochran,  George,  M.  D.,  Surgeon  to  the  Brooklyn  City 
Hospital,  Brooklyn,  L.  L    Obit.  9th  November,  1872, 
eet.  41. 

1871.  Coles,  J.  Ackerman,  M.  D.,  Scotch  Plains,  N.  J. 

1854.  *  Con  ant,  David  S.,  M.  D.,  Professor  of  Surgery  in  the 
University  of  Vermont ;  Surgeon  to  the  Demilt  Dis- 
pensary, N.  Y.  Obit.  8th  "October,  1865,  cet.  40. 
Trans.  1. 

1864.     *  Connolly,  John  J.,  M.  D.,  Physician  to  St.  Vincent  Hos- 
pital, N.  Y.    Obit.  18th  June,  1873,  at.  36. 
Original.    *  Cooper,  James  S.,  M.  D.,  Physician  to  the  Home  for 
Aged  and  Respectable  Indigent  Females,  N.  Y.  Obit. 
11th  April,  1867,  cet.  50. 
Original.   *  Covel,  John  C,  M.  D.,  Physician  to  the  New  York  City 
Prison.     Obit.  4th  November,  1S60,  cet.  64. 
1862.     *  Cox,  Henry  G.,  M.  D.,  Professor  of  the  Theory  and  Prac- 
tice of  Medicine  in  New  York  Medical  College.  Obit. 
29th  May,  1865,  cet.  47. 
1870.       Crampton,  Henry  E.,  M.  D. 

1849.       Crane,  James,  M.  D.,  Physician  to  the  Brooklyn  City 

Hospital,  Brooklyn,  L.  I. 
1847.       Crane,  John  J.,  M.  D.,  Surgeon  to  Bellevue  Hospital; 

Surgeon  to  the  Presbyterian  Hospital,  N.  Y. 

1866.  Crane,  Joseph  S.,  M.  D.,  late  Physician  to  the  New  York 

Lying-in  Asylum. 
1851.     *Creveling,  Abraham,  M.D.,  Obit.  28th  April,  1853,  cet.  39. 

1868.  *  D alton,  Edward  B.,  M.  D.,  late  Surgeon  of,  and  Medical 
Director  of  U.  S.  Volunteers.  Obit.  13th  May,  1872, 
cet.  37. 

1856.  Dalton,  John  C,  M.  D.,  Professor  of  Physiology  and 
Microscopic  Anatomy  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  Orator,  1873;  V.  P.,  now  in  office. 
Trans.  6. 

1867.  Dana,  Samuel  W.,  M.  D.,  Physician  to  New  York  Dis- 

pensary. 
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Original. 

Original. 


1859. 
Original. 

1860. 


1856. 
1848. 

Original. 
Original. 


1863. 
1858. 

1847. 
1847. 


Davis,  John,  M.  D. 

Del  afield,  Edward,  M.  D.,  President  of,  and  Professor 
Emeritus  of  the  College  of  Physicians  and  Surgeons, 
N.  Y. ;  Consulting  Physician  to  St.  Luke's  and  New 
York  State  Woman's  Hospitals,  N.  Y. 

Derby,  Edward  W.,  M.  D.,  late  Physician  to  the  Eastern 
Dispensary,  N.  Y. 

Detmold,  William,  M.  D.,  Professor  Emeritus  of  Military 
and  Clinical  Surgery  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  V.  P.  1853  to  1856  ;  Orator,  1856. 
Trans.  1 ;  Bui.  5. 
*Donaghe,  William  R.,  M.  D.,  late  Lecturer  on  Surgical 
Anatomy  and  Venereal  Diseases  in  the  University 
of  the  City  of  New  York.  Obit.  18th  July,  1866, 
cet.  36. 

Douglass,  John  H.,  M.  D. 

*  Douglass,  Robert,  M.  D.,  Obit.  25th  July,  1861,  cet. 

47. 

Downs,  Henry  S.,  M.  D. 

*  Drake,  Benjamin,  M.  D.,  late  President  New  York 

County  Medical  Society,  C.  S.  1847.    Obit.  11th  Jan- 
uary, 1871,  cet.  65. 
Draper,  John  C,  M.  D.,  Professor  of  Chemistry  in  the 
University  of  the  City  of  New  York.     Titans.  1 ; 
Bui.  1. 

Draper,  William  H.,  M.  D.,  Clinical  Professor  of  the 
Diseases  of  the  Skin  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  Physician  to  Roosevelt  Hospital, 
N.Y.    Bui.  6. 

Dudley,  William  H.,  M.  D.,  Physician  to  the  Brooklyn 
City  Hospital,  Brooklyn,  L.  I. 

*  Dwight,  William  W.,  M.  D.,  Obit.  11th  July,  1861. 


1847.     *Earle,  Edward,  M.  D.,  Obit.  21st  August,  1849. 

1851.       Elder,  Alexander,  M.  D.,  late  Physician  to  the  Demilt 

Dispensary,  N.  Y. 
1858.       Eliot,  Elsworth,  M.  D.,  President  of  the  New  York 

County  Medical  Society. 
1856.       Elliot,  Frederic,  M.  D. 

1858.  *  Elliot,  George  T.,  M.  D.,  Professor  of  Obstetrics  in 
Bellevue  Hospital  Medical  College ;  Physician  to 
Bellevue  Hospital.  Obit.  28th  January,  1871,  cet.  43. 
Trans.  1  ;  Bui.  2. 


Fellows  of  the  Academy.  xiii 

Elected. 

1870.       Ellis,  Henry  A.,  M.  D. 
Original.     Ellis,  Samuel  C,  M.  D. 
1872.       Elsberg,  Louis,  M.  D.,  Clinical  Professor  of  the  Diseases 
of  the  Throat  in  the  University  of  the  City  of  New 
York.    Trans.  2. 
1856.       Emmet,  Thomas  Addis,  M.  D.,  Surgeon  to  the  New  York 
State  Woman's  Hospital,  N.  Y. 
Original.  *  Enos,  De  Witt  C,  M.  D.,  Professor  of  Anatomy  in  the 
Long  Island  Hospital  College ;  Surgeon  to  the  Brook- 
lyn City  Hospital,  Brooklyn,  L.  L    Obit.  4th  Decem- 
ber, 1868,  cet.  48. 

1867.       Farley,  James  L.,  M.  D.,  Brooklyn,  New  York. 
1864.       Farnham,  Horace,  P.,  M.  D.,  late  Physician  to  the 
Northern  Dispensary,  N.  Y. 
Original.  *  Ferguson,  John  T.,  M.  D.,  Obit.  11th  October,  1859. 
1847.     *  Ferris,  Floyd  T.,  M.  D.,  Obit.  6th  November,  1855, 
cet.  62. 

1855.  Finnell,  Thomas  C,  M.  D.,  late  Demonstrator  of  Anat- 

omy in  the  University  of  the  City  of  New  York;  Sur- 
geon to  St.  Vincent's  Hospital,  N.  Y.    Bui.  1. 

1847.     *Flsk,  Lyman,  M.D.,  Obit.  1st  August,  1859,  cet.  36. 

1847.  Fitch,  James  D.,  M.  D.,  Consulting  Physician  to  the  Col- 
ored Home  for  Indigent  and  Aged,  N.  Y. 

1862.  Flint,  Austin,  M.  D.,  Professor  of  the  Principles  and 
Practice  of  Medicine  and  Clinical  Medicine  in  Belle- 
vue  Hospital  Medical  College ;  Physician  to  Belle- 
vue  Hospital,  N.  Y. ;  Orator  1868;  Y.  P.  1871  and 
1872;  P.  1873,  and  now  in  office.  Trans.  2 ;  Bui. 
3. 

1862.  Flint,  Austin,  Jr.,  M.  D.,  Professor  of  Physiology  in 
Bellevue  Hospital  Medical  College  ;  Physician  to  Belle- 
vuc  Hospital,  N.  Y. 
1870.  Foster,  Frank  P.,  M.  D.,  Physician  to  the  New  York 
Dispensary,  N.Y.  Trans.  1. 
Original.  Foster,  Joel,  M.  D.,  V.  P.  1859  to  1862;  Trust,  1862 
to  1866. 

Original.  *  Foster,  Samuel  Conant,  M.  D.,  late  Physician  to  Belle- 
vue Hospital,  N.  Y. ;  R.  S.  1855  and  1856  ;  V.  P.  1858 
and  1859;  Orator  1861  and  1862.  Obit.  18th  April, 
1873,  cet.  57.    Trans.  1. 

1856.  *Foy,  Michael  E.,M.D.,  Surgeon  of  the  38th  Regiment 

New  York  Volunteers.    Obit.  9th  June,  1861. " 


xiv  bellows  of  the  Academy. 

Elected. 

Original.  *  Francis,  John  W.,  M.  D.,  late  Professor  of  Obstetrics 
and  Medical  Jurisprudence  in  Rutgers  Medical  College, 
N.Y.;  Orator  1847;  Y.  P.  1847;  P.  1848.  Obit. 
8th  February,  1861,  cet.  72. 

1863.  Francis,  Samuel  W.,  M.  D.,  Newport,  R.  I. 

1871.  Frankell,  Edward,  M.  D.,  Physician  to  the  New  York 
and  Eastern  Dispensaries. 

1864.  Freeman,  N.  Marston,  M.  D.,  Physician  to  the  Yorkville 

Dispensary,  New  York. 

1870.  Froth:ngham,  William,  M.  D. 

1871.  Fuller,  Robert  M.,  M.  D. 

1865.  Furman,  G.,  M.D. 

1869.  Gallatin,  Albert  H.,  M.  D.,  Professor  of  Analytical 

Chemistry  in  Cooper  Institute,  N.  Y.    Trans.  1. 
Original,   f  Gardner,  A.  K.,  M.  D.    Trans.  3  ;  Bui.  2. 
Original.     Garrish,  John  P.,  M.  D.,  late  Physician  to  the  New  York 

Ophthalmic  Hospital,  N.  Y. 

1870.  Gay,  Harvey  S.,  M.  D.,  late  Physician  to  the  New  York 

Lying-in  Asylum. 
1848.       Gescheidt,   Anthony,  M.  D.,  Hastings-on-the-Hudson, 
N.  Y. 

1863.  Gilfillan  William,  M.  D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  Long  Island  Hospital  Medical  Col- 
lege, Brooklyn,  L.  I. 

1847.     *  Gilford,  Jacob  T.,  M.  D.,  Obit.  11th  June,  1869,  cet.  63. 

1856.  Gomez,  Horatio,  M.  D.,  late  Physician  to  the  New  York 
Dispensary,  N.  Y. 

1856.  Gouley,  John  Wm.  S.,  M.  D.,  late  Professor  of  Clinical 
Surgery,  and  Genito-TJrinary  Diseases,  in  the  Univer- 
sity of  the  City  of  New  York;  Surgeon  to  Bellevue 
Hospital,  N.  Y. 

1847.  *  Graham,  John,  M.  D.,  Obit.  20th  May,  1847,  cet.  47. 

1848.  *  Green,  David,  M.  D.,  Obit.  18th  October,  1856,  cet.  60. 
Original.   *  Green,  Horace,  M.  D.,  Professor  of  the  Theory  and 

Practice  of  Medicine  in  New  York  Medical  College. 

Obit.  29th  November,  1866,  cet.  63.    Trans.  1. 
Original.   *  Greene,  Isaac,  M.  D.,  Obit.  3d  July,  1854,  cet.  38. 
Original.    *  Griscom,  John  H.,  M.  D.,  late  Phvsician  to  New  York 

Hospital ;  Orator  1854  ;  Y.  P.  1854.  Obit.  28th  April, 

1874,  cet.  64.    Trans.  1 ;  Bui.  4. 

1872.  Griswold,  Henry,  M.  D. 

t  Suspended. 


bellows  of  the  Academy. 


xv 


Elected. 

1847.     *  Guernsey,  Peter  B.,  M.  D.,  Croton  Falls,  N.  Y.  Obit. 

26th  November,  1873. 
1847.     *  Gunn,  Alexander  N.,  M.  D.,  late  Health  Officer  of  the 

Port  of  New  York.    Obit.  20th  December,  1871, 

mt.  60. 

1867.       Hackley,  Charles  E.,  M.  D.,  Physician  to  New  York 
Hospital. 
Original.     Hall,  Edwards,  M.  D. 

Original.     Hall,  Samuel,  M.  D.,  late  Physician  to  the  New  York 
Dispensary. 

Original.    *Halsted,  Jonathan,  M.  D.,   Obit.    10th  April,  1856, 
0  cet.  39. 

1873.  Hamilton,  Allan  McL.,  Physician  to  New  York  State 

Hospital  for  Diseases  of  the  Nervous  System,  N.  Y. 

1864.  Hamilton,  Frank  H.,  M.  D.,  Professor  of  Military  Sur- 

gery in  Bellevue  Hospital  Medical  College ;  Surgeon 
to  Bellevue  Hospital,  N.  Y.    Bui.  2. 

1874.  Hanks,  Horace  T.,  M.  D.,  Physician  to  the  Demilt  Dis- 

pensary, New  York ;  A.  S.,  now  in  office. 

1857.       Harris,  Elisha,  M.  D.,  Kegistrar  of  Yital  Statistics  of  the 
Health  Department  of  the  City  of  New  York.  Bui.  3. 

1859.     *Harsen,  Jacob,  M.D.,  Trust.  1862.    Obit.  31st  Decem- 
ber, 1862,  cet.  55. 

1869.       Hart,  Charles  A.,  M.  D. 
Original.  *Hart,  John,  M.D.,  Obit.  9th  August,  1867,  cet.  57. 

1865.  *Hazlett,  John,  M.  D.,  Obit.  4th  March,  1870,  cet.  53. 
1865.       Hedges,  David  A.,  M.  D.,  Consulting  Physician  of  the 

Northwestern  Dispensary,  N.  Y. 
1871.       Henry,  Morris  H.,  M.  D.,  Surge on-in-Chief  to  the  New 

York  State  Emigrants'  Hospital,  N.  Y. 
1847.     *Henschel,  Charles,  M.  D.,  late  President  of  the  New 

York  Obstetrical  Society.  Obit.  18th  September,  1872, 

cet.  62. 

1867.       Herrick,  Everett,  M.  D. 

1857.  Herzog,  Max,  M.D.,  late  Physician  to  the  German  Dis- 
pensary, N.  Y.  Bui.  1. 
•  1863.  *Hewit,  Henry  S.,  M.  D.,  Lecturer  on  Surgery  in  the 
University  of  the  City  of  New  York;  Surgeon  to 
Charity  Hospital,  N.  Y.  Obit.  19th  August,  1873, 
cet.  47.    Bui.  1. 

1856.       Heywood,  Charles  F.,  M.  D.,  Physician  to  St.  Luke's 
Hospital,  N.  Y.;  K.  S.  1857  and  1858. 
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Fellows  of  the  Academy. 


Elected. 
1856. 


1854. 
Original. 

1847. 
1871. 
1867. 
1854. 
Original. 
1866. 


1872. 

Original. 

1874. 
1866. 


1867. 
1849. 

1866. 
Original. 

1857. 


1848. 


Hinton,  John  H,  M.  D.,  late  Lecturer  on  Surgery  in  the 
University  of  the  City  of  New  York;  R.  S.  1861  to 
1865  ;  L.,  now  in  office. 

Hirsch,  Simon,  M.  D. 

*Hobart,  William  H.,  M.  D.,  Obit.  21st  January,  1857, 
cet.  53. 

*  Hogan,  Daniel  M.,  M.  D.,  Obit.  1849. 
Hogan,  Edward  J.,  M.  D. 

Hogan,  Michael,  M.  D. 
Holcombe,  William  F.,  M.D.,  R.  S.  1856. 
*Horsfield,  Thomas  W.,  M.  D.,  Obit.  1868. 
Howard,  Benjamin,  M.  D.,  Professor  of  Clinical  and 

Operative  Surgery  in  Long  Island  Hospital  College; 

Professor  of  Diseases  of  the  Genito-Urinary  Organs  in 

the  University  of  Vermont. 
Howe,  Joseph  W.,  M.  D.,  Professor  of  Clinical  Surgery, 

and  Demonstrator  of  Anatomy,  in  the  University  of  the 

City  of  New  York ;  Surgeon  to  Charity  Hospital,  N.  Y. 
Hubbard,  Samuel  T.,  M.  D.,  late  President  New  York 

County  Medical  Society;  V.  P.  1873,  now  in  office; 

C.  S.  1853  to  1858;  Trust.  1862  to  1873. 
Hudson,  E.  Darwin,  Jr.,  M.  D. 

Hull,  John  J.,  M.  D.,  Surgeon  to  St.  Luke's  Hospital, 
N.  Y. ;  Physician  to  the  Nursery  and  Child's  Hos- 
pital, N.Y." 

Humphreys,  George  H.,  M.  D. 

*  Hunter,  Abraham  T.,  M.  D.,  Obit.  1st  August,  1849, 

cet.  52. 

Husted,  Nathaniel  C,  M.  D. 

*  Hutchinson,  Eugene  F.,  M.  D.,  Physician  to  the  New 

York  Dispensary.    Obit.  2d  March,  1848,  cet.  24. 
Hutchinson,  Joseph  C,  M.  D.,  late  Professor  of  Opera- 
tive Surgery  in  Long  Island  Hospital  College;  Sur- 
geon to  Brooklyn  City  Hospital,  Brooklyn,  L.  L  ;  Y.  P. 
1869  to  1873."   Trans.  1. 
*Hyslop,  James,  M.D.,  Obit.  17th  May,  1870,  cet.  53. 


1850.     *  Isaacs,  Charles  E.,  M.  D.,  Brooklyn,  L.  I.,  V.  P. 

Obit.  16th  June,  1860,  cet.  48.    Trans.  4. 
Original.      Ives,  George  W.,  M.  D. 
Original.      Ives,  John,  M.  D. 


1858. 


Original.     Jackson,  William  11.,  M.  D. 


Fellows  of  the  Academy,  xvii 

Elected. 

1857.  Jacobi,  Abraham,  M.  D.,  Professor  of  the  Diseases  of  Chil- 
dren in  the  College  of  Physicians  and  Surgeons,  N.  Y. ; 
Physician  to  the  German  Hospital,  N.  Y.    Bui.  1. 

1853.  Janes,  Edward  H.,  M.  D.,  Professor  of  Hygiene  in  the 

Woman's  Medical  College,  N.  Y. ;  R.  S.'l868  to  1671. 
1867.       Janvrin,  Joseph  E.,  M.  D.,  Physician  to  the  Demilt  Dis- 
pensary, N.  Y. 

1852.  Jenkins,  J.  Foster,  M.  D.,  Physician  to  St.  John's  River- 
side Hospital,  Yonkers,  N.  Y. 

1855.  *  Johnson,  William  S.,  M.  D.,  Obit.  22d  September,  1860. 
Original.  *  Johnston,  Frank  U.,  M.  D.,  Physician  to  the  New  York 

Hospital;  Y.  P.  1847.  Obit.  7th  January,  1858, 
cet.  61. 

1856.  Jones,  E.  Lee,  M.  D. 

1 847.       Jones,  William  W.,  M.  D.,  Physician  to  St.  Luke's  Hos- 
pital, N.  Y. 
1872.       Judson,  Adoniram  B.,  M.  D. 

1857.  Kammerer,  Joseph,  M.  D.,  Professor   of  Diseases  of 

Women  and  Children  in  the  University  of  the  City  of 
New  York.    Trans.  1 ;  Bui.  2. 
Original.  *  Kearney,  Ravaud,  M.  D.,  Obit.  1850. 
Original.  *  Keene,  Stephen  S.,  M.  D.,  Obit.  1850. 
1847.       Kennedy,  James,  M.  D.,  late  President  of  the  New  York 

County  Medical  Society. 
1863.       Kerrigan,  Joseph  A.,  M.  D.,  Surgeon  to  St.  Yincent 
Hospital,  N.  Y. 
Original.     Kilbourne,  J.  Sage,  M.  D. 

1854.  *  Kimbark,  Everett  H.,  M.  D.,  Obit.  29th  August,  1872, 

cet.  53. 

1851.  *  Kingsbury,  George  H.,  M.  D.,  Obit.  4th  Mav,  1852, 
cet.  31. 

Original.  *  Kissam,  Richard  S.,  M.  D.,  late  Professor  of  Surgery  in 
Castleton  Medical  College,  Vt, ;  Trust.  1853  to  1860. 
Obit.  28th  November,  1861,  cet.  53. 
1854.  Krackowizer,  Ernst,  M.D.,  Surgeon  to  the  New  York 
Hospital ;  Surgeon  to  the  German  Hospital,  N.  Y. 
Trans.  1 ;  Bui.  2. 

1865.       Lawrence,  Jonathan  S.,  M.  D. 

1869.  Leale,  Charles  A.,  M.  D.,  late  Surgeon  in  charge  of 
Officers'  Wards,  and  Executive  Officer  TJ.  S.  Army 
General  Hospital,  Washington ;  late  Physician  to  the 
Northwestern  Dispensary,  N.  Y.    Trans.  2. 


XV111 


Fellows  of  the  Academy. 


Elected. 

1854.  Leaming,  James  R.,  M.  D.,  Professor  of  Principles  and 
Practice  of  Medicine  in  the  Woman's  Medical  College, 
N.  Y. ;  Physician  to  St.  Luke's  Hospital,  N.  Y. 
Trans.  1 ;  Bui.  3. 

1869.  Lee,  Charles  C,  M.  D.,  Surgeon  to  Charity  Hospital, 
N.  Y. 

1874.  Lefferts,  George  M.,  M.  D.,  Physician  to  the  Demilt 
Dispensary,  N.  Y. 

1872.  Leo,  Simon  N.,  M.  D.,  Physician  to  the  Home  for  Aged 
Hebrews. 

1850.  *Leo  Wolfe,  George,  M.  D.,  Obit.  14th  March,  1855, 

cet.  40. 

Original.     Leo  Wolfe,  Morris,  M.  D. 

1851.  *  Leveridge,  Benjamin  C,  M.  D.,  Obit.  16th  April,  1862, 

cet.  63. 

1856.  Lidell,  John  A.,  M.  D.,  late  Surgeon  to  Bellevue  Hos- 

pital, N.  Y.    Trans.  1. 
Original.     Linsly,  Jared,  M.  D.,  Consulting  Physician  to  the  New 
York  Lying-in  Asylum  aud  to  the  New  York  Dispen- 
sary.   Trust.  1865  to  1870. 

1854.  Little,  James  L.,  M.  D.,  Lecturer  on  Operative  Surgery 

in  the  College  of  Physicians  and  Surgeons,  N.  Y. ; 
Surgeon  to  St.  Luke's  Hospital,  N.  Y. 

1855.  Livingston,  Watts  C,  M.  D.,  late  Physician  to  Demilt 

Dispensary,  N.  Y. 
1861.     *Loines,  Jonas  P.,  M.  D.,  Vaccine  Physician  to  the  East- 
ern Dispensary,  N.  Y.    Obit.  15th  December,  1873. 

1863.  Loomis,  Alfred  L.,  M.  D.,  Professor  of  the  Institutes  and 

Practice  of  Medicine  in  the  University  of  the  City  of 
New  York;  Physician  to  Bellevue  and  Charity  Hos- 
pitals, N.  Y.    Trans.  1 ;  Bui.  3. 

1869.  Loring,  Edward  G.,  M.  D.,  Consulting  Surgeon  to  the 
Brooklyn  Eye  and  Ear  Hospital.    Trans.  1. 

1871.  Lusk,  William  T.,  M.  D.,  Professor  of  Obstetrics  and  the 
Diseases  of  Women  in  Bellevue  Hospital  Medical 
College,  N.  Y. ;  Physician  to  the  Bellevue  and  Charity 
Hospitals,  N.  Y. 

1847.     *  Lyon,  James  L.,  M.  D.,  Obit.  24th  December,  1858,  cet.  50. 

1864.  MacGregor,  James  R.,  M.  D. 

1857.  *  McAllister,  George,  M.  D.,  Obit.  29th  July,  1864,  cet.  37. 
1866.       McClellan,  Christopher  R.,  M.  D. 

Original.     McClelland,  John,  M.  D.,  late  Physician  to  the  New 
York  City  Lunatic  Asylum. 


Fellows  of  the  Academy,  xix 

Elected. 

Original.     McCready,  Benjamin  W.,  M.  D.,  late  Professor  of  Materia 

Medica  in  Bellevue  Hospital  Medical  College. 
1847.     *  McDonald,  James,  M.  D.,  late  Physician  to  Bloomingdale 

Lunatic  Asylum,  N.  Y.    Obit.  5th  May,  1849,  cet.  45. 
1857.       McLeod,  S.  B.  Wylie,  M.  D.,  late  Physician  to  the  New 

York  Lying-in  Asylum. 
1865.       McMillan,  Charles,  M.  D.,  Physician  to  the  Orphan 

Asylum  of  the  Protestant  Episcopal  Church,  N.  Y. 

1847.  *  McNeven,  William  H.,  M.  D.,  late  Physician  to  the  New 

York  Dispensary,  N.  Y.  Obit.  12th  May,  1854, 
cet.  38. 

1848.  McNulty,  John,  M.  D. ;  late  Surgeon  U.  S.  Volunteers. 

Bui.  1. 

Original.  *  Manley,  James  R.,  M.  D.,  late  Lecturer  on  Obstetrics  in 
the  College  of  Physicians  and  Surgeons,  N.  Y. ;  V.  P. 
1849;  Orator  1848.  Obit.  21st  November,  1857, 
cet.  70. 

Original.  Markoe,  Thomas  M.,  M.  D.,  Professor  of  Surgery  in  the 
College  of  Physicians  and  Surgeons,  N.  Y. ;  Surgeon 
to  Bellevue  and  Roosevelt  Hospitals,  N.  Y. ;  L. 
1847.    Bui  1. 

1847.     *  Martin,  Joseph,  M.  D.,  Obit.  26th  April,  1864.  Bui.  2. 
1872.       Martin,  T.  Dwight,  M.  D. 
Original.  *  Marvin,  Daniel  D.,  M.  D.,  Obit.  21st  October,  1852, 
cet.  40. 

1872.       Mason,  John  J.,  M.  D. 

1847.  Maxwell,  William  H.,  M.  D.,  Consulting  Surgeon  to  the 

New  York  Dispensary. 

Original.  *  Meikleham,  David  S.,  M.  D.,  Obit.  20th  November,  1849. 

Original.  Metcalfe,  John  T.,  M.  D.,  Professor  of  Clinical  Medicine 
in  the  College  of  Physicians  and  Surgeons,  N.  Y. ; 
Consulting  Physician  to  St.  Luke's  and  Roosevelt  Hos- 
pitals, N.Y.    'Trans.  1 ;  Bui.  2. 

1848.  *  Miller,  John,  M.  D.,  Obit.  13th  January,  1863,  cet.  56. 
1848.     *  Miller,  Wm.  Ellison,  M.  D.,  Obit.  11th  Januarv,  1852, 

cet.  48. 

1848.     *  Miner,  William,  M.  D.,  Obit.  16th  November,  1859, 
cet.  45. 

Original.  *  Miner,  William  W.,  M.D.,  Y.  P.  1848.    Obit.  20th 
March,  1863,  cet.  83. 
1847.       Mitchell,  Chauncey  L.,  M.  D.,  late  Professor  of  Obstet- 
rics in  Castleton  Medical  College,  Yt. ;  Consulting 
Physician  to  St.  Mary's  Hospital,  Brooklyn,  L.  I. 
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Elected. 

1852.  Monell,  Joseph  A.,  M.  D. 
1871.       Monell,  Joseph  S.,  M.  D. 

1848.  *  Moore,  Samuel  W.,  M.  D.,  late  Physician  to  the  N.  Y. 

Hospital.    Obit.  25th  August,  1854,  cet.  68. 

1849.  *  Moran,  Thomas,  M.  D.,  Obit.  1853. 

1870.       Morris,  Moreau,  M.  D.,  late  Sanitary  Inspector  of  the 
Health  Department  of  the  City  of  New  York. 

1870.  Morris,  Stuyvesant  R,  M.  D.,  Sanitary  Inspector  of  the 

Health  Department  of  the  City  of  New  York. 
1869.       Morton,  Jeremiah  C,  M.  D. 
1874.       Mosher,  Jacob,  M.  D.,  Tompkinsville,  S.  I. 
Original.  *Mott,  Valentine,  M.  D.,  LL.  D.,  Professor  of  Surgery  in 
the  University  of  the  City  of  New  York ;  Consulting 
Surgeon  to  New  York  and  Bellevue  Hospitals ;  P. 
1849  and  1857.     Obit.  26th  April,  1865,  cet.  79. 
Trans.  4. 

1871.  Neftel,  William  B.,  M.  D. 

1848.     *  Neilson,  John,  M.  D.,  Obit.  19th  June,  1857,  cet.  82. 
1852.       Nelson,  James  B.,  M.  D. 
1874.       Nesmith,  Robert  D.,  M.  D. 
1847.       Nichols,  Elias  S.,  M.  D. 
1859.       Nichols,  Truman,  M.  D. 

1873.       Nicoll,  Henry  D.,  M.  D.,  Physician  to  the  Northern  Dis- 
pensary, N.  Y. 

1861.  Noeggerath,  Emil,  M.  D.,  late  Professor  of  Clinical 

Midwifery  in  New  York  Medical  College ;  Physician 
to  the  German  Hospital,  N.  Y.    Bui.  2. 
1871.     *  Nott,  Josiah  Clark,  M.  D.,  late  Professor  of  Surgery  in 
Mobile  Medical  College.    Obit.  31st  March,  1873, 
cet.  69. 

1862.  No  yes,  Henry  D.,  M.  D.,  Professor  of  Ophthalmology 

and  Otology  in  Bellevue  Hospital  Medical  College, 
N.  Y. ;  Surgeon  to  the  New  York  Eye  and  Ear  In- 
firmary.   Bui.  2. 

Original.  *  Ogden,  Benjamin,  M.  D.,  late  Physician  to  the  Blooming- 
dale  Asylum  for  the  Insane  ;  Consulting  Physician  to 
St.  Luke's  Hospital,  N.  Y. ;  Trust.  1853  to  1859, 
1861.  Obit.  18th  June,  1867,  cet.  70. 
1862.  Ordronaux,  John,  M.  D.,  late  Professor  of  Medical  Juris- 
prudence in  Law  School  of  Columbia  College  ;  Orator 
1865. 

1873.       Orton,  Samuel  H.,  M.  D. 
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1861.  Otis,  Fessenden  X.,  M.  D.,  Professor  of  Venereal  Dis- 
eases in  the  College  of  Physicians  and  Surgeons,  N.  Y. 

1870.  O'Meagher,  William,  M.  D.,  late  Physician  to  the  New 

York  Dispensary. 

1857.  *  O'Reilly,  John,  M.  D.,  Obit.  6th  December,  1868,  cet. 

56.    Trans.  1. 

1855.  O'Sullivan,  Richard  J.,  M.  D.,  Consulting  Physician  to 
the  Eastern  Dispensary,  X.  Y. 

1871.  Packard,  Charles  W.,  M.  D.,  Physician  to  St.  Luke's 

Hospital,  X.  Y. 

1864.  Paine.  Martyn,  It  D.,  LL.  D.,  Emeritus  Professor  of  the 
Institutes  of  Medicine  and  Materia  Medica  in  the  Uni- 
versity of  the  City  of  New  York. 

1S57.  Palmer,  Lucius  N.,  M.  D.,  Physician  to  the  Williams- 
burgh  Dispensary,  Brooklyn,  L.  I. 

1869.  Pardee,  Charles  I.,  M.  D.,  Lecturer  on  Diseases  of  the 

Eve  and  Ear  in  the  Universitv  of  the  City  of  New 
York. 

1873.  Parigot,  Julius,  M.  D.    Bui.  2. 

Original.  Parker,  Willard,  M.  D.,  Professor  of  Clinical  Surgerv 
in  the  College  of  Physicians  and  Surgeons,  N.  Y. ; 
Consulting  Surgeon  to  the  New  York,  Bellcvuer  and 
Presbvtenan  Hospitals,  N.Y. ;  Trust.  1851;  Y.  P. 
1853;  P.  1856.  Bui.  2. 
18-47.     *  Parkinson,  "William  B.,  iLD.,  Physician  to  the  New 

York  Dispensary.    Obit.  11th  May,  1856,  cet.  45. 
1847.     *Paul,  James  C,  M.  D.,  Obit.  5th  May,  1859. 

1858.  Peaslee,  Edmund  R.,  M.  D.,  LL.D.,  late  Professor  of 

Anatomy  in  the  New  York  Medical  College ;  Professor 
of  the  Diseases  of  Women  in  Albany  Medical  College, 
N.  Y. ;  Surgeon  to  the  New  York  State  Woman's 
Hospital,  N.Y.;  Orator  1858;  V.  P.  1868  to  1871  ; 
P.  1871  and  1872.  Trans.  3;  Bui.  5. 
Original.  *Pennell,  Richard,  M.  D.,  Obit.  11th  April,  1861,  cet.  62. 
1850.  Peters,  George  A.,  M.  D.,  Surgeon  to  St.  Luke's  Hos- 
pital, X.  Y. ;  A.  S.  1852. 

1870.  Peters,  John  C,  M.  D.,  President  of  the  Xew  York  Medi- 

cal Journal  Association.    Trans.  1. 

1874.  Peugnet,  Eugene,  M.  D. 

Original.    *  Phillips,  Samuel  B.,  Obit.  3d  March,  1857,  cet.  54. 
Original.   *  Piatt^,  William  F.,  M.  D.,  Obit.  6th  May,  1848,  cet.  42. 
1867.       Pinckney,  Howard,  M.  D.,  Assistant  Surgeon  to  the  New 
York  Eye  and  Ear  Infirmary,  N.  Y. 
c 
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Elected. 
1873. 

1865. 


Original. 
1867. 


1856. 
1847. 

1870. 

Original. 

Original. 
1861. 

1871. 

Original. 

1866. 
Original. 
Original. 

1847. 


Polk,  William  M.,  M.  D. 

Pomeroy,  Oren  D.,  M.  D. ,  Surgeon  to  the  Manhattan  Eye 
and  Ear  Hospital,  N.  Y. ;  Physician  to  the  Northern 
Dispensary,  N.  Y. 

Pond,  James  O.,  M.  D.,  T.  1848  to  1874,  now  in  office. 

Pooley,  Thomas  R.,  M.  D.,  Surgeon  to  Riverside  Hos- 
pital, Yonkers,  N.  Y. ;  Surgeon  to  Charity  Hospital, 
N.  Y. 

*  Porter,  Mortimer  G.,  M.  D.,  Obit.  24th  November,  1863, 

cet.  37.    Bui.  1. 
Post,  Alfred  C,  M.  D.,  Professor  of  Surgery  in  the 

University  of  the  City  of  New  York;  Consulting 

Surgeon  to  the  New  York  Hospital;  Orator  1849; 

V.P.  1861  to  1866;  P.  1869.    Bui.  4. 
Post,  "William,  H.  B.,  M.  D.,  Inspector  of  the  Health 

Department  of  the  City  of  New  York;  A.  S.  1871  to 

1874. 

*  Power,  William,  M.  D.,  Obit.  14th  September,  1858, 

cet.  60. 

*  Pratt,  Peter,  M.  D.,  Obit.  1860,  cet.  52. 

Prince,  Christopher,  M.  D.,  late  Surgeon  New  York 

Police.    Bui.  2. 
Purdy,  Alfred  E.  M.,  M.  D.,  late  Surgeon  New  York 

Police. 
Purdy,  Alfred  S.,  M.  D. 
Purdy,  James  W.,  M.  D. 

Purdy,  Samuel  A.,  M.D.,  R.  S.  1853  and  1854. 

Purple,  Samuel  S.,  M.  D.,  Honorary  Member  of  the 
Medical  Society  of  the  State  of  New  York ;  late 
Physician  to  the  New  York  Dispensary ;  Y.  P.  1872 
to  1874,  now  in  office.    Trans.  1. 

Putnam,  Frederick  A.,  M.  D. 


1851.       Randolph,  Israel,  M.  D. 

1850.  Ranney,  Evander  W.,  M.  D. 
1863.       Ranney,  Henry  D.,  M.  D. 
1859.       Ranney,  Lafayette,  M.  D. 

1851.  *  Ranney,  Moses  H.,  Physician  to  the  New  York  City 

Lunatic  Asylum.  Obit.  7th  December,  1864,  cet.  50. 
Bui.  1. 

1856.  Raphael,  Benjamin  J.,  M.  D.,  late  Professor  of  Surgery 
in  New  York  Medical  College;  Surgeon  to  Mount 
Sinai  Hospital,  N.  Y. 
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1859.     *Ray,  Robert,  Jr.,  M.  D.,  Obit.  3d  July,  1860,  cet.  27. 
Original.  *  Reese,  David  Meredith,  M.  D.,  late  Professor  of  the 
Principles  of  Surgery  in  Castleton  Medical  College. 
Obit.  13th  May,  1861,  cet.  60. 
Reinfelder,  Max  J.,  M.  D. 

Reynolds,  James  B.,  M.  D.,  Physician  to  the  Nurserv 

and  Child's  Hospital,  N.  Y. 
Richards,  Joseph  W.,  M.  D. 
Roberts,  Nathan  S.,  M.  D. 

*  Roberts,  William  C,  late  Physician  to  the  Northern 
Dispensary,  N.Y.;  Orator  1859,  V.  P.  1870  to  1873. 
Obit.  9th  December,  1873,  cet.  63.    Bui.  6. 

*  Robeson,  Abel  B.,  Physician  to  Bellevue  Hospital,  N.  Y. 
Obit.  22d  March,  1853,  cet.  36. 

Robie,  John  W.,  M.  D.,  Physician  to  the  Masonic  Board 

of  Relief,  New  York. 
Rockwell,  Alphonzo  D.,  M.  D.    Bui.  1. 
Rodenstein,  Charles  F.,  M.  D.,  Physician  to  the  New 

York  Catholic  Protectory,  Fordharn,  N.  Y. 
Rodenstein,  Louis  A.,  M.  D. 

*  Rodgers,  John  Kearny,  M.  D.,  Surgeon  to  the  New 
York  Hospital;  V.  P.  1848  to  1851;  Trust.  1851. 
Obit.  9th.  November,  1851,  cet.  59. 

*  Rogers,  J.  Smyth,  M.  D.,  late  Professor  of  Materia 
Medica  in  the  New  York  College  of  Pharmacy.  Obit. 
29th  March,  1851,  cet.  57. 

Rogers,  Stephen,  M.  D.,  Surgeon  to  the  Demilt  Dispen- 
sary, N.  Y.    Bui.  2. 
Roof,  Stephen  AV.,  M.  D. 

Roosa,  D.  B.  St.  John,  M.  D.,  Clinical  Professor  of  the 
Diseases  of  the  Eye  and  Ear  in  the  University  of  the 
City  of  New  York;  Surgeon  to  the  Manhattan  Eye 
and  Ear  Hospital,  N.  Y.  Bui.  1. 
Rosenberg,  Emil,  M.  D.,  Physician  to  the  German  Dis- 
pensary, N.  Y. 

Ross,  James,  M.  D.,  late  Physician  to  the  Northern  Dis- 
pensary, N.  Y. 

Russel,  Charles  P.,  M.  D.,  Registrar  of  Vital  Statistics 
of  the  Health  Department  of  the  City  of  New  York. 
Trans.  2. 


1872. 
1866. 

1855. 
1874. 
Original. 


Original. 

1872. 

1869. 
1873. 

■  1862. 
Original. 


1847. 

1867. 

1872. 
1865. 


1862. 
1858. 
1871. 

Original. 
1873. 


Sabine,  Gustavus  A.,  M.  D.,  Consulting  Physician  to  the 

New  York  State  Woman's  Hospital,  N.  Y. 
Satterlee,  F.  Le  Roy,  M.  D.,  Professor  of  Chemistry, 
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Materia  Medica,  and  Therapeutics  in  the  New  York 
College  of  Dentistry. 
1864.       Satterlee,  Richard  S.,  M.  D.,  Brigadier-G-eneral  U.  S. 
Army. 

Original.  Sayre,  Lewis  A.,  M.  D.,  Professor  of  Orthopedic  Surgery 
in  Bellevue  Hospital  Medical  College,  N.  Y. ;  Surgeon 
to  Bellevue  and  Charity  Hospitals,  X.  Y.    Bui.  2. 

1852.  *  Schilling,  Ernest,  M.  D.,  Physician  to  New  York  State 

Emigrant  Hospital,  N.  Y.  Obit.  25th  April,  1872, 
cet.  63. 

Original.  *  Schmidt,  John  W.,  Jr.,  M.  D.,  Surgeon  to  St.  Vincent's 
Hospital,  X.  Y.     Obit.  1857,  cet.  50. 
1847.       Schrimer,  William,  M.  D. 
1873.       Schultze,  Louis  K,  M.  D. 

1873.  Seg-uin,  Edward  C,  M.  D.,  Physician  to  the  Presbyterian 
Hospital,  X.  Y. ;  Lecturer  on  Diseases  of  the  Nervous 
System  in  the  College  of  Physicians  and  Surgeons,  X.  Y. 

1870.       Sell,  Edward  H.  M.,  M.  D. 

1856.     *Sewell,  John  G.,  M.  D.,  late  Physician  to  the  North- 
western Dispensary,  X.  Y. ;  Ch.  of  Section  on  Obstet- 
rics.   Obit.  18th  January,  1874,  cet.  51. 
Original.  *  Shanks,  John,  M.D.,  Obit.  10th  August,  1870,  cet.  70. 

1862.  *Sheppard,  John  W.,  M.D.,  Obit.  5th  October,  1868, 
cet.  46. 

Original.  *  Sherwood,  Burritt,  M.  D.,  Obit.  10th  August,  1854, 
cet.  53. 

1856.       Sims,  J.  Marion,  M.  D.,  Orator  1857;  Surgeon  to  New 
York  State  Woman's  Hospital,  X.  Y.    Bui.  2. 
Original.   *  Smith,  David,  M.  D.,  Obit.  17th  January,  1867,  cet.  57. 

1870.     *  Smith,  David  A.,  M.D.,  Obit.  5th  April,  1872,  cet.  29. 
Original.   *  Smith,  Gilbert,  M.  D.,  Obit.  16th  July,  1851,  cet.  80. 
1858.       Smith,  Gouverneur  M.,  M.  D.,  Physician  to  the  Xew 
York  Hospital;  L.  1861,  1862  ;  Orator  1869.  Trans. 
4  ;  Bui.  3. 
1864.       Smith,  Hanbury,  M.  D. 

1853.  Smith,  James  O.,  M.  D. 

1867.  Smith,  Jerome  C,  M.  D.,  Physician  to  the  Northeastern 
Dispensary,  X.  Y. 
Original.  *  Smith,  Joseph  Mather,  M.  D.,  Professor  of  the  Theory 
and  Practice  of  Medicine  in  the  College  of  Physicians 
and  Surgeons,  X.  Y.  ;  Physician  to  Xew  York  Hos- 
pital; Orator  1850;  V.  P.  1850  andl851;  P.  1854. 
Obit.  22d  April,  1861,  cet.  77.    Bui.  2. 
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1856.       Smith,  J.  Lewis,  M.  D.,  Physician  to  Charity  and  Infant 

Hospitals,  N.  Y.    Trans.  2. 
I860.       Smith,  Oscar  G.,  M.  D. 

1855.  Smith,  Stephen,  M.  D.,  late  Professor  of  Anatomy  in 
Bellevne  Hospital  Medical  College,  N.  Y. ;  Surgeon  to 
Bellevue  Hospital;  Orator  1867.    Bui.  1. 

1870.       Snelling,  Frederick  G.,  M.  D. 

1847.     *  Snowden,  John,  M.D.,  Obit.  22d  January,  1848. 

1864.  Speir,  S.  Fleet,  M.  D.,  Surgeon  to  the  Brooklyn  City 

Hospital,  Brooklyn,  L.  I. 
1869.       Spreng,  Justus  J.,  M.  D. 
Original.  *  Spring-,  Edward,  M.  D.,  Obit.  12th  February,  1S50. 

1859.       Squibb,  Edward  R.,  M.  D.,  Brooklyn,  L.  I.    Bui.  4. 
Original.  *  Stearns,  John,  M.  D.,  P.  1847.    Obit.  17th  March,  1848. 
at.  78. 

Original  *  Stephenson,  Mark,  M.  D.,  Physician  to  the  Ophthalmic 
Hospital,  N.  Y.     Obit.  28th  August,  1865,  at.  62. 

Original.  *  Stevens,  Alexander  EL,  M.  D.,  LL.  D.,  Emeritus  Pro- 
fessor of  Surgery  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  Consulting  Surgeon  to  New  York 
Hospital;  P.  1851.  Obit.  30th  March,  1869,  cct.  79. 
1847.  *  Stewart,  James,  M.  D.,  Consulting  Physician  to  the 
Northern  Dispensary,  N.  Y.  Obit.  12th  September, 
1864,  cvt.  65.  Trans.  1. 
1847.  *  Stickney,  Josiah  Dwight,  M.  D.,  Obit.  30th  September, 
1849,  cet.  34. 

1865.  *  Stiles,  R.  Cresson,  M.  D.,  Professor  of  Physiology  in 

Berkshire  Medical  Institution,  Mass. ;  Consulting  Phy- 
sician to  Kings  County  Hospital,  L.  I.  Obit.  17th 
April,  1873,  at.  42. 
Original.  *  Stimpson,  Edwin  B.,  M.  D.,  late  Physician  to  the  New 
York  Lying-in  Asylum.  Obit.  15th  May,  1858 
at  36. 

1865.       Stirling,  Thomas  B.,  M.  D. 
Original.     Stone,  John  O.,  M.  D.,  late  Surgeon  to  Bellevue  Hospital, 

N.Y.    Bui.  1. 
Original     Storer,  Ebenezer,  M.  D. 

1859.       Swan,  Charles  Y.,  M.  D. 
Original.  *  Sweeney,  Hugh,  M.  D.,   Obit.  15th  September,  1857, 
cet.  52. 

1851.     *  Sweeney,  James,  M.  D.,  Obit.  1872. 
1847.     *Swett,  John  A.,  M.  D.,  Professor  of  the  Theory  and 
Practice  of  Medicine  in  the  University  of  the  City  of 
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New  York ;  Physician  to  the  New  York  Hospital ; 
Orator  1853.    Obit.  18th  September,  1854,  cet  45. 

1866.  Swift,  Foster,  M.D.,  late  Professor  of  Obstetrics  and  the 

Diseases  of  Women  and  Children  in  Long  Island  Hos- 
pital College,  Brooklyn,  L.  L 

Original   *  Taft,  Marcus  L.,  M.  D.,  A.  S.  1848.    Obit.  8th  February, 
1850,  cet  29. 
1872.       Tauzsky,  Rudolph,  M.  D. 

1867.  Taylor,  Charles  F.,  M.  D.,  Surgeon  to  the  Orthopaedic 

Dispensary,  N.  Y.  Bui.  2. 
Original.  Taylor,  Isaac  E.,  M.  D.,  President  of,  and  Emeritus  Pro- 
fessor of  Obstetrics  and  the  Diseases  of  Women  in 
Belle vue  Hospital  Medical  College,  N.  Y. ;  Physician 
to  Belle  vue  and  Charity  Hospitals;  V.  P.  1857  and 
1858 ;  Trust,  1872,  now  in  office.    Bui.  3. 

1862.  Teats,  Sylvester,  M.  D. 

1848.  Tellcampf,  Theodore  S.,  M.  D.,  late  Physician-in-Chief 
to  New  York  State  Emigrants'  Hospital. 

1865.  Teller,  Seligman,  M.  D.,  late  Physician  to  Mount  Sinai 
Hospital,  N.  Y. 

1847.     *  Thayer,  Henry  W.,  M.  D,  Obit.  1857. 

1850.  Tiiebaud,  Julius  S.,  M.  D.,  Surgeon  to  St.  Vincent's  Hos- 
pital, N.  Y. 

1857.  Thomas,  T.  Gaillard,  M.  D.,  Professor  of  Obstetrics  and 
the  Diseases  of  Women  and  Children  in  the  College 
of  Physicians  and  Surgeons,  N.  Y. ;  Physician  to 
Bellevue  and  Roosevelt  Hospitals,  N.  Y. ;  Surgeon  to 
the  New  York  State  Woman's  Hospital,  N.  Y. ;  R.  S. 
1858  to  1861.    Trans.  2 ;  Bui.  1. 

1869.  Thompson,  George,  M.  D.,  Surgeon  to  the  New  York 
Dispensary. 

1864.  Thoms,  William  F.,  M.  D.,  Statistical  Secretary  1868  to 
1873.    Bui.  1. 

1 864.  Thomson,  William  H.,  M.  D.,  Professor  of  Materia  Medica 
and  Therapeutics  in  the  University  of  the  City  of  New 
York  ;  Physician  to  Charity  Hospital,  N.  Y.    Bui.  2. 

1867.  *  Townsend,  John  F.,  M.  D.,  Obit.  8th  January,  1874,  cet.  64. 
Original.  *  Townsend,  Peter  S.,  M.  D.,  Obit.  26th  March,  1 849,  cet  54. 

1857.  Tucker,  Charles  P.,  M.  D.,  Physician  to  the  Home  for 
Friendless  Women,  New  York. 

1863.  *  Tucker,  George  II.,  M.  D.,  Obit.  25th  January,  1862, 

cet  35. 

1854.     *  Tuttle,  John  T.,  M.  D,  Obit  27th  January,  1870,  cet.  68. 
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Elected 

1854.'    *Uhl,  David,  M.  D.,  Obit.  17th  September,  1858,  cet.  36. 
Original.  *Underhill,  Alfred,  M.  D.,  V.  P.  1863  to  1866  ;  Trust. 

1866  to  1873.  Obit.  7th  December,  1873,  ceL  64. 
Bui.  2. 

1847.     *Vache,  Alexander  F.,  M.  D.,  Physician  to  the  Marine 
Hospital,  S.  I.    Obit.  9th  June,  1857,  cet.  57. 
Original.  *  Van  Arsdale,  Henry,  M.  D.,  Morristown,  N.  J.  Obit. 

25  th  January,  1864. 
Original.     Van  Arsdale,  Henry,  M.  D. 
1847.     *  Van  Arsedale,  Peter,  M.  D.    Obit.  1858. 
1856.     *  Van  Beuren,  Peter,  M.  D.,  Obit.  5th  December,  1873, 
cet.  71. 

Original.    *  Van  Beuren,  Thomas,  M.  D.,  Obit.  1848. 

Original.  Van  Buren,  William  H.,  M.  D.,  Professor  of  the  Princi- 
ples of  Surgery  and  Diseases  of  the  Genito-TJrinary 
Organs  in  Bellevue  Hospital  College,  N.  Y. ;  Consult- 
ing Surgeon  to  New  York  Hospital ;  Consulting  Sur- 
geon to  Bellevue  Hospital,  N.  Y. ;  V.  P.  1858.  Trans 
3 ;  Bui.  1. 

1859.       Van  Doren,  Mathew  D.,  M.  D. 
Original.     Van  Kleeck,  John  R.,  M.  D.,  late  Pres.  of  the  New 
York  County  Medical  Society  ;  Trust.  1861  to  1866. 
1847.       Van  Pelt,  Moses  D.,  M.  D.,  V.  P.  1860  to  1864  ;  Trust. 

1864  to  1869. 
1847.       Van  Winkle,  Edward  H.,  M.  D. 
1847.       Vanderpoel,  Edward,  M.  D. 

1859.  *  Vanderveer,  Jacob  H.,  M.  D.,  Obit.  20th  August,  1873, 
cet.  55. 

Original.     Vandervoort,  John  L.,  M.  D.,  R.  S.  1849. 
1847.       Varick,  Theodore  R.,  M.  D.,  late  President  of  New 

Jersey  State  Medical  Society,  Jersey  City,  N.  J. 
1862.     *  Vedder,  Joseph  H.,  M.  D.,  Obit.  18th  July,  1864,  cet.  33. 
1854.     *  Von  Roth,  Woldeman,  M.  D.,  Obit.  1857. 

1870.  Walser,  Theodore,  M.  D.,  late  Deputy  Health-Officer 
of  the  Port  of  New  York,  New  Brighton,  S.  I. 
Trans.  1. 

1873.  Ward,  Edwin  F.,  M.  D.,  Physician  to  the  Demilt  Dispen- 
sary, N.  Y. 

1853.  Warner,  Everardus  B.,  M.  D.,  Physician  to  the  North- 
ern Dispensary,  N.  Y. 
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Original.  *  Washington,  James  A.,  M.  D.,  Obit.  30th  August,  1847, 
cet.  45. 

1853.     *  Watson,  John,  M.  D.,  Surgeon  to  the  New  York  Hos- 
pital; P.  1859  and  1860;  Orator  1855  and  1860. 
Obit.  3d  June,  1863.    Trans.  1;  Bui.  1. 
Original.   *  Watts,  Robert,  Jr.,  M.  D.,  Professor  of  Anatomy  in  the 
College  of  Physicians  and  Surgeons,  N.  Y. ;  T.  1847. 
ObiCsth.  September,  1867,  cet.  55. 
1867.       Weber,  Leonard,  M.  D. 
Original.      Weeks,  Cyrus,  M.  D. 

1866.  Weir,  Robert  F.,  M. D.,  Surgeon  to  St.  Luke's  Hospital; 

Surgeon  to  Roosevelt  Hospital,  N.  Y. ;  Surgeon  to  the 
New  York  Eye  and  Ear  Infirmary. 
1870.       Weisse,  Faneuil  D.,  M.  D.,  Professor  of  Dermatology  in 
the  University  of  the  City  of  New  York. 
Original.     Wells,  Ovid  P.,  M.  D. 

Original.  *  White,  Ambrose  L.,  M.  D.,  late  Physician  to  the  Eastern 
Dispensary,  N.Y.     Obit.  2d  June,  1865,  cet.  61. 
1858.       White,  Francis  V.,  M.  D.,  Physician  to  the  Eastern  Dis- 
pensary, N.  Y. 

Original.  White,  Oliver,  M.  D.,  Consulting  Physician  to  the  Pres- 
byterian Hospital,  N.  Y. ;  V.  P.  1866  to  1870  ;  Trust., 
now  in  office. 

Original.  *  White,  Samuel  P.,  M.  D.,  late  Professor  of  Surgery  in 
the  Berkshire  Medical  Institution;  Trust.  1853  to 
1858.     Obit.  6th  June,  1867,  cet.  66. 

1867.  White,  William  T.,  M.  D.,  Surgeon  to  the  Demilt  Dis- 

pensary, N.  Y. ;  R.  S.  1871  to  1874,  now  in  of- 
fice. 

1869.       Whitehead,  William  R.,  M.  D.,  Physician  to  the  North- 
western Dispensary,  N.  Y. 

1847.       Wilkes,  George,  M.  D.,  Consulting  Surgeon  to  the  New 
York  Eye  and  Ear  Infirmary. 
Original.  *  Williams,  Merrill  W.,  M.  D.,  Obit.  3d  December,  1873, 
cet.  72. 

1860.     *  Winchell,  Martin  E.,  M.  D.,  Obit.  1st  May,  1864,  cet. 
35.    Bui.  1. 

1869.  Winston,  Gustavus  S.,  M.  D.,  late  Physician  to  the 
Demilt  Dispensary,  N.  Y. 
Original.  *  Wood,  Isaac,  M.  D.,  Consulting  Physician  to  Bellevue 
Hospital,  N.  Y. ;  P.  1850  and  1853;  V.  P.  1849; 
Trust.  1851  and  1852,  1859  to  1863.  Obit.  25th 
March,  1868,  cet.  74. 
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Elected. 

Original.     Wood,  James  R.,  M.  D.,  LL.  D.,  Emeritus  Professor  of 
Surgery  in  Bellevue  Hospital  Medical  College,  N.  Y. ; 
Surgeon  to  Bellevue  and  Charity  Hospitals,  N.  Y. ; 
V.P.  1857. 
Original.     Wood,  Stephen,  M.  D. 
1857.       Woodhull,  Henry  W.  B.,  M.  D. 
1852.     *  Woodward,  George  F.,  M.  D.    Obit.  1857. 
1871.       Woolley,  James  V.  S.,  M.D.,  Physician  to  the  Presby- 
terian Home  for  Aged  Women,  N.  Y. 
Original.     Wooster,  Joseph,  M.  D. 
1869.       Wright,  Charles,  M.  D. 

1873.       Yale,  Le  Roy  M.,  M.D.,  Surgeon  to  Charitv  Hospital, 
N.  Y. 


NON-RESIDENT  FELLOWS. 


*  Berger,  Francis  E.,  M.  D.,  Paris,  France. 

Carson,  John  W.,  M.  D.,  late  Physician  to  the  New  York  Dispen- 
sary, Canada. 

Draper,  John  W.  M.  D.,  LL.  D.,  President  of,  and  Professor  Emeri- 
tus of  Chemistry  in  Medical  Department  of  the  University  of  the 
City  of  New  York. 

Dunster,  Edward  S.,  M.  D.,  Professor  of  Midwifery  in  and  Diseases 
of  Women  in  Vermont  Medical  College. 

Hepburn,  James  C,  M.  D.,  Japan. 

*  Johnston,  Frank  IT.,  M.  D.,  late  Consulting  Physician  to  New  York 

Hospital,  Cooperstown,  N.  Y.    Obit.  7th  January,  1858,  cet.  61. 

*  Lee,  Charles  Alfred,  M.  D.,  Emeritus  Professor  of  Materia  Med- 

ica  and  Hygiene  in  Buffalo  Medical  College,  Peekskill,  N.  Y. 
Obit.  14th  February,  1872,  cet.  71. 

Lewis,  William  B.,  M.  D.,  Florida. 

Merritt,  J.  King,  M.  D.,  Flushing,  L.  I. 

North,  Nelson  J.,  M.  D.,  South  Carolina. 

Olmstead,  Roger  S.,  M.  D.,  Nebraska. 

Sands,  Austin  L.,  M.  D. 

Shrady,  George  F.,  M.  D.,  Barrytown,  N.  Y. 

Sloan,  William  J.,  M.  D.,  TJ.  S.  A. 

Stewart,  F.  Campbell,  M.  D. 

Thompson,  Bradford  S.,  M.  D.,  Salisbury,  Conn. 
*Van  Arsd ale,  Henry,  M.  D.,  Morristown,  N.  J.     Obit.  25th  Janu- 
ary, 1864. 

Yermilye,  William  E.,  M.  D.,  Pittsfield,  Mass. 


HONORARY  FELLOWS. 


Elected. 

1871.       Bowditch,  Henry  I.,  M.  D.,  Professor  of  Clinical  Medi- 
cine in  Harvard  University,  Boston,  Mass. 

1859.  *  Gibson,  William,  M.  D.,  Professor  of  the  Principles  and 

Practice  of  Surgery  in  the  University  of  Pennsylvania, 
Philadelphia,  Pa. 
1857.     *  Ives,  Eli,  M.  D.,  Professor  of  Materia  Medica  and  Bot- 
any in  Yale  College,  New  Haven,  Conn. 

1860.  *  Jackson,  James,  M.  D.,  Professor  Emeritus  of  the  Prac- 

tice of  Physic  in  the  University  of  Cambridge, 
Boston. 

1859.     *  La  Roche,  Rena,  M.  D.,  of  Philadelphia,  Pa. 

1859.     *Mussey,  Reuben  D.,  M.  D.,  Professor  of  Surgery  in  the 

Medical  College  of  Ohio,  Cincinnati,  O. 
1857.     *Spaulding,  Mathias,  M.D.,  of  Amherst,  Mass. 
1871.       Stille,  Alfred,  M.  D.,  Professor  of  Clinical  Medicine  in 

the  University  of  Pennsylvania,  Philadelphia,  Pa. 
1874.       Vanderpoel,  S.  Oakley,  M.  D.,  Health  Officer  of  the 

Port  of  New  York. 
1871.       Wood,  George  B.,  M.  D.,  Professor  of  the  Theory  and 

Practice  of  Medicine  in  the  University  of  Pennsyl 

vania,  Philadelphia,  Pa. 


COEEESPOXDIUG  FELLOWS. 


Elected. 

1873.  Ackland,  Henry  W.,  M.  D.,  F.  R.  S.,  Regius  Professor 
of  Medicine  in  the  University  of  Oxford,  England. 

1856.  *  Adams,  Francis,  M.  D.,  LL.  D.,  Surgeon,  Banchory,  Scot- 

land. 

1847.  *Agassiz,  Louis  John  R.,  M.  D.,  F.  R.  S.,  Professor  of 
Natural  History  in  Harvard  University  of  Cambridge, 
Mass. 

1850.  *Amussat,  Jean  Zuilme,  M.  D.,  Member  of  the  Royal 
Academy  of  Medicine,  Paris,  France. 

1854.  Andral,  Gabriel,  M.  D.,  Professor  of  Pathology  in  the 
Faculty  of  Medicine,  Paris,  France. 

1854.       Barthez,  Ernst,  M.  D.,  Paris,  France. 

1847.  *Beck,  Theodrick  Romeyn,  M.  D.,  Professor  of  Medical 
Jurisprudence  in  Albany  Medical  College. 

1857.  Bennett,  John  Hughs,  M.  D.,  Professor  of  Medicine  in 

the  University  of  Edinburgh,  Scotland. 
1854.       Bigelow,  Jacob,  M.  D.,  Professor  of  Materia  Medica  in 

Harvard  University,  Cambridge,  Mass. 
1847.     *  Blatchford,  Thomas  W.,  M.  D.,  Troy,  N.  Y. 

1867.  Brown-Sequard,  C.  E.,  M.  D.,  Paris,  France. 

1871.  Chambers,  Thomas  K.,  M.  D.,  Physician  to  and  Lecturer 

on  Medicine  at  St.  Mary's  Hospital,  London. 
1847.     *  Civ  ale,  Jean,  M.  D.,  Honorary  Member  of  the  Academy 

of  Medicine,  Paris,  France. 
1866.       Cunha,  Jose  di,  M.  D.,  Rio  Janeiro,  Brazil. 

1868.  Davis,  Nathan  S.,  M.  D.,  Professor  of  the  Principles  and 

Practice  of  Medicine  in  Chicago  Medical  College. 

1872.  Diciiiara,  Francesco,  M.  D.,  Palermo,  Italy. 
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xxxiii 


Elected. 

1850.  *  Dickson,  Samuel  H.,  M.  D.,  Professor  of  the  Institutes 
of  Medicine  in  South  Carolina  Medical  College. 

1S71.  Dickinson,  William  H.,  M.D.,  Physician  to  and  Lect- 
urer on  Pathology  at  St.  George's  Hospital,  London, 
England. 

1854.  *  Dubois,  Baron  Paul,  Dean  and  Professor  of  Clinical 
Midwifery  in  the  Faculty  of  Medicine  of  Paris, 
France. 

1867.  Dumont,  Henri,  M.  D.,  Havana,  Cuba. 

1848.  Dupierris,  Martial,  M.  D.,  Havana,  Cuba. 

1850.  *Fenner,  Erasmus  D.,  M.  D.,  Professor  of  the  Theory 

and  Practice  of  Medicine  in  New  Orleans  School  of 
Medicine. 

1849.  Ferguson,  Sir  William,  F.  R.  S.,  Surgeon  to  King's 

College  Hospital,  London,  England. 

1851.  Gross,  Samuel  D.,  M.  D.,  Professor  of  Surgery  in  the 

Medical  Department  of  Louisville  University,  Louis- 
ville, Ky. 

1854.       Guggenbuhl,  J.,  M.  D.,  Paris,  France. 

1847.  *  Harris,  Thomas,  M.D.,  Surgeon-General  U.  S.  Navy, 

Washington,  D.  C. 

1848.  *  Holland,  Sir  Henry,  Bart.,  M.  D.,  D.C.  L.,  LL.D., 

F.  R.  S.,  Physician  to  H.  M.  the  Queen,  London, 
England. 

1850.  *  Hooker,  Woethington,  M.  D.,  Professor  of  the  Theory 

and  Practice  of  Medicine  in  Yale  College,  New  Haven, 
Conn. 

1874.  Jenner,  Sir  William,  Bart,,  M.D.,  D.  C.  L.  F.  R.  S., 
Professor  of  Clinical  Medicine  in  University  College, 
London,  England. 

1853.     *  Leroy  de  Etiolles,  Jean  J.  J.,  M.  D.,  Paris,  France. 

1871.  *Nelaton,  Auguste,  Professor  of  Clinical  Surgery  in  the 
L^niversity  of  Paris,  France. 

1874.  Owen,  Sir  Richard,  M.  D.,  Hunterian  Professor  in  the 
Royal  College  of  Surgeons,  London,  England. 

1874.  Paget,  Sir  James,  Bart.,  M.  D.,  F.  R.  S.,  D.  C.  L.,  Con- 
sulting Surgeon  to  St.  Bartholomew's  Hospital,  Lon- 
don, England. 

1857.       Peaslee,  Edmund  R.,  M.  D.,  Professor  of  Surgery  in 

Dartmouth  Medical  College,  Hanover,  N.  H. 
1853.       Prince  Yiromma  Luang  si  tirat  Sanik,  Siam. 

1868.  Post,  George  E.,  M.D.,  Beirut,  Syria. 

1849.  *  Reofret,  Bureaud  de,  M.  D. 
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1850.       Reynolds,  Edward,  M.  D.,  Boston,  Mass. 

1852.  Ricord,  Philippe,  M.  D.,  Member  of  the  Royal  Academy 
of  Medicine,  Paris,  France. 

1854.       Rilliet,  Francois,  M.  D.,  Paris,  France. 

1860.       Rosser,  D.  P.,  M.  D.,  Athens,  Greece. 

1849.  *  Roget,  Peter  Mark,  M.  D.,  F.  R.  S.,  Professor  of  Phys- 
iology in  the  Royal  College,  London,  England. 

1871.  Rokitansky,  Carl,  M.  D.,  Professor  of  Pathology  in  the 

University  of  Vienna. 

1856.  *  Simpson,  James  Y.,  M.  D.,  Professor  of  Midwifery  in  the 

University  of  Edinburgh,  Scotland. 
184.8.     *  Smith,  Ashbel,  M.  D.,  Texas. 

1872.  Tilt,  Edward  J.,  M.  D.,  Consulting  Physician  to  the  Far- 

ringdon  General  Dispensary,  London,  England. 
1852.       Townsend,  James  C,  M.  D.,  Long  Island,  N.  Y. 
1852.     *  Velpeau,  Alfred  A.  L.  M.,  Professor  of  Clinical  Surgery 

in  the  Faculty  of  Medicine  of  Paris,  Surgeon  to  the 

Hopital  de  la  Charite,  Paris. 
1871.       Virchow,  Rudolph,  M.  D.,  Professor  of  Pathological 

Anatomy  in  the  University  of  Berlin. 
1869.       Voss,  Lothar  H.,  M.  D.,  of  Berleberg,  Prussia. 

1857.  *Wing,  Joel  A.,  M.  D.,  late  President  New  York  State 

Medical  Society,  Albany,  N.  Y. 
1867.       Wortabet,  John,  M.  D.,  Beirut,  Syria. 
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Dr.  Peaslee  said,  after  the  experiments  made  by  Dr.  Smith, 
we  cannot  believe  that  it  can  ocenr  frequently  unless  there 
were  disease  of  the  bone  before. 

He  thought  a  projection  of  the  arch  of  the  bone  in  the  pos- 
terior pharyngeal  space  would  aid  in  the  diagnosis. 

Dr.  Smith  said  that  in  the  cases  referred  to  in  his  paper 
the  fracture  was  not  in  the  anterior  arch,  but  in  the  posterior 
arch,  near  the  base  of  the  odontoid  process,  and  that  the  pro- 
cess itself  was  seldom  fractured  unless  it  were  diseased. 

Dr.  Post  had  seen  one  case,  a  child  whom  he  supposed  had 
a  fracture  of  the  odontoid  process,  but  was  not  able  to  follow 
the  case,  and  did  not  know  the  result. 

The  President,  through  the  courtesy  of  Dr.  Ceccarini,  pre- 
sented a  paper  entitled  "  Preservation  of  the  Cow-pox  in  Fossil 
Pustules,"  and  some  specimens  of  vaccine  crusts,  sent  to  the 
Academy  by  Vincent  Luis  Ferrer,  M.  D.,  of  Havana,  Cuba, 
with  a  request  that  they  be  referred  to  a  committee  to  test  his 
plan,  which  is  a  new  one,  and  he  claims  better  than  any  other 
known  for  preserving  the  virus  in  its  full  efficiency.  His  plan 
is  to  dissect  out  the  vesicle  from  the  heifer  on  the  sixth  day, 
dry  it  carefully,  and  cover  it  with  tin-foil.  He  claims  that  it 
can  be  kept  for  a  long  time  and  in  any  climate,  and,  when 
moistened  and  pulpih'ed  and  applied  to  scarifications  involving 
the  dermis,  acts  with  great  certainty  and  energy. 

The  subject  was  referred  to  the  Committee  on  Vaccination, 
appointed  on  a  former  occasion ;  and  a  vote  of  thanks  to  Dr. 
Ferrer  was  passed  for  his  valuable  and  elaborate  communica- 
tion. 

The  Academy  then  adjourned. 


Stated  Meeting,  September  21,   1871.    Dr.  W.  C.  Roberts,  Vice- 
President,  in  the  Chair. 

Drs.  C.  M.  Bell,  Edward  Feakkel,  and  Joseph  W. 
Howe,  were  elected  Resident  Fellows. 

Dr.  C.  A.  Leale  read  a  report  from  the  Section  on  Dis- 
eases of  Women  and  Children. 
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Dr.  S.  T.  Hubbard  related  a  fatal  case  of  poisoning  from 
hydrate  of  chloral.  The  patient,  a  female,  about  twenty-eight 
years  of  age,  was  not  under  his  care,  and  had  no  physician.  He 
was  informed,  on  his  arrival  at  the  house,  that  she  had  been 
advised  to  take  it  by  a  female  friend  for  the  purpose  of  procur- 
ing sleep.  The  label  of  the  bottle  was  marked,  "  Hydrate  of 
Chloral  3  ij,  in  water  §  iij.  Tablespoonful  to  be  used  as  di- 
rected."   The  patient  had  taken  about  ninety  grains. 

Dr.  Roberts  remarked  that  there  was  uncertainty  in  the 
doses  of  chloral,  and  the  time  when  to  use  it,  and  he  hoped 
the  gentlemen  would  give  their  views  in  regard  to  it. 

Dr.  Stephen  Rogers  said  it  did  not  appear  to  him  that 
Dr.  Hubbard  could  report  this  case  as  an  authenticated  one 
of  chloral-poisoning,  for  no  post  mortem  was  made  of  the 
brain,  head,  etc.  In  regard  to  symptoms  of  chloral-poisoning, 
he  recollected,  wThen  the  wife  of  a  Fellow  of  the  Academy  was 
poisoned  with  it,  the  symptoms  resembled  those  of  poisoning 
by  belladonna.  This  lady  took  sixty  grains  on  the  first  day, 
eighty  or  ninety  grains  on  the  second  day,  and  during  the  first 
nine  hours  of  the  third  day  one  hundred  and  fifty  grains,  when 
symptoms  of  poisoning  manifested  themselves.  There  were 
delirium  and  unconsciousness  for  several  hours,  with  no  ability 
to  respond  after  partial  consciousness  had  returned,  though  she 
knew  what  was  going  on  about  her. 

Dr.  Roberts  called  attention  to  its  accumulative  power. 

Dr.  J.  C.  Peters  exhibited  several  maps  showing  the 
course  taken  by  cholera  during  its  different  epidemics,  and 
predicted  that  it  would  become  epidemic  in  New  York  next 
spring.  It  requires  about  two  years  for  cholera  to  go  through 
Asia,  on  account  of  the  want  of  railroads  and  canals. 

An  address  of  welcome  was  read  by  the  Yice-President, 
Dr.  W.  C.  Roberts. 

Dr.  S.  Rogers  read  certain  resolutions  on  Abortion,  which 
were  adopted. 

The  Academy  then  adjourned. 
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Stated  Meeting,  October  5,  1871.    De.  E.  K.  Peaslee,  President,  of 

the  Chair. 

Dr.  W.  T.  Ltjsk  was  elected  a  Eesident  Fellow. 
Dr.  S.   \Vaterman,  by  invitation,  then  read  the  follow- 
ing paper. 

SPECTRUM  ANALYSIS  APPLIED  TO  MEDICAL  SCIENCE. 

Br  A  WATERMAN,  M.  D. 

Mr.  President  and  Fellows  of  the  Academy: 

Little  did  I  dream,  when  I  appeared  three  years  ago 
before  the  American  medical  profession,  with  a  resume  of 
spectrum  analysis  up  to  that  year,  that  my  studies  and  inves- 
tigations would  attract  the  attention  of  your  honored  body, 
representing  so  ably  the  medical  profession  of  the  metropolis ; 
.a  body  whose  very  name  is  expressive  of  scientific  culture,  and 
in  whose  sacred  halls  the  most  erudite  speak  with  subdued 
enthusiasm  and  measured  diction. 

Let  me  assure  you,  gentlemen,  I  realke  both  the  honor 
conferred  upon  me  by  the  invitation  extended  to  me  by  your 
honored  President  and  also  the  grave  responsibility  to  enlarge 
before  you  upon  a  subject  at  once  so  attractive  and  of  such 
magnitude.  My  object  is,  and  has  been,  to  bring  spectrum 
analysis  prominently  before  the  American  public  The  great- 
est physicists  in  Europe  have  readily  acknowledged  its  high 
importance  and  usefulness.  Its  accomplishments  in  chemistry 
and  astronomy  may  be  considered  as  among  the  highest  tri- 
umphs of  the  human  intellect.  The  material  accumulated  up 
to  this  present  hour,  and  bearing  directly  upon  the  domain  of 
the  medical  profession,  is  intensely  interesting :  it  accumulates 
daily  and  hourly,  and  it  is  safe  to  say  no  man  can  claim  to 
stand  at  the  height  of  medical  culture  who  is  ignorant  of  the 
results  of  spectrum  analysis.  Much  of  this  material  is  directly- 
applicable  to  the  practice  of  medicine.  Much  of  it  has  con- 
tributed to  enrich  physiology,  pathology,  animal  chemistry, 
and  botany;  while  its  bearing  upon  medical  jurisprudence 
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makes  it  imperatively  necessary  that  its  voice  be  heard,  and 
its  revelations  heeded,  where  blood  is  to  be  identified,  poison 
to  be  demonstrated,  and  the  mode  of  death  by  irrespirable 
gases  is  to  be  proved. 

But  it  is  not  the  mere  quantity  of  result  that  gives  spectrum 
analysis  its  superior  value,  nor  how  much  of  it  maybe  directly 
employed  in  the  practice  of  medicine.  Science  establishes 
facts,  and  leaves  it  to  practical  minds  to  apply  them  usefully. 
By  spectrum  analysis  we  understand  a  scientific  process,  in 
which  light,  solar  or  artificial,  is  made  use  of  to  analyze  and 
demonstrate  substances,  both  organic  and  inorganic.  The  in- 
strument used  consists  of  a  system  of  prisms  and  lenses,  by 
means  of  which  rays  of  light  are  broken  up  into  a  series  of 
colored  tints  called  a  spectrum,  and  which  offers  to  the  eye  all 
the  colors  of  the  rainbow  with  extraordinary  beauty  and  brill- 
iancy. The  instrument  employed  is  a  spectroscope.  You 
are  all  familiar  with  the  triangular  piece  of  glass  called  a 
prism ;  you  all  know  that  a  ray  of  light  passing  through  it 
undergoes  certain  changes.  In  the  first  place,  the  figure  of 
the  ray  itself  is  greatly  enlarged  ;  it  spreads  out  to  the  left 
and  to  the  right  as  it  emerges  from  the  prism — it  disperses. 
We  call  this  refraction.  But  the  ray  of  light  undergoes  an- 
other remarkable  change — it  is  decomposed,  and,  instead  of 
white  light  which  enters  the  prism  on  one  side,  we  behold 
colored  lights  emerge  from  the  opposite  side,  running  down 
from  red  to  orange,  yellow,  green,  blue,  and  violet.  The  spec- 
trum obtained  by  artificial  light  we  call  a  continuous  spec, 
trum,  in  contradistinction  to  the  spectrum  obtained  from  sun- 
light, or  the  light  of  the  moon  and  stars,  which  is  called  an 
interrupted  spectrum.  When  we  look  upon  a  spectrum  thus 
obtained  from  sunlight  through  a  narrow  slit  in  the  shutter  of 
a  dark  room,  or  one  provided  for  in  the  spectroscope,  we  ob- 
serve, when  properly  focused,  that  the  spectrum  is  traversed  by 
a  number  of  fine  lines,  which  have  been  counted  and  mapped, 
and,  according  to  Angstrom's  table,  there  are  more  than 
twelve  thousand  of  them.  The  most  distinct  of  these  lines 
were  first  discovered  by  Wollaston  in  1802.  Frauenhofer, 
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however,  made  first  use  of  these  lines  for  purposes  of  exact 
measurement,  as  they  recur,  in  all  spectra  obtained  by  aid  of 
sunlight,  with  the  utmost  regularity.  He  designated  them  as 
A,  B,  C,  D,  E,  F,  G,  and  II,  and  these  lines  have  since  been 
known  as  the  Frauenhofer  lines.  Here  you  see  these  lines, 
and  you  will  at  once  understand  what  we  mean  by  speaking 
of  a  continuous  or  an  interrupted  spectrum. 

You  observe  this  line  in  D,  from  which  the  most  marvel- 
ous discoveries  of  modern  times  had  their  beginning.  It  is 
also  called  the  sodium-line,  and,  under  strong  light  and  the 
combination  of  several  good  prisms,  it  is  resolved  into  two  and 
even  four  lines.  This  line,  produced  by  burning  sodium, 
is  coincident  with  the  D  line  of  the  sun-spectrum.  Prof. 
Kirchhoff,  of  Heidelberg,  investigated  this  curious  coincidence. 
The  only  difficulty  presenting  itself  was  that  the  sun-line  was 
a  dark  line,  while  the  line  from  burning  sodium  was  a  bright- 
yellow  line.  The  philosopher,  however,  found  means  to  re- 
verse these  lines,  and,  by  a  remarkably  ingenious  reasoning, 
demonstrated  that  both  had  a  common  origin,  and  that  there- 
fore there  was  sodium  in  the  sun  in  an  incandescent  state.  I 
can  but  glance  at  these  things  this  evening. 

The  dark  lines  are  all  produced  by  substances  in  the  high- 
est state  of  combustion  in  the  sun.  The  E  line  results  from 
iron  ;  C,  F,  and  G  are  produced  by  hydrogen,  of  which  there 
seems  to  be  an  incomprehensibly  large  quantity  in  the  sun 
forming  solar  columns  of  fire,  which,  by  solar  currents,  are  car- 
ried sometimes  a  hundred  thousand  miles  upward.  The  line 
C  is  the  magnesium-line,  and,  according  to  Angstrom,  the  H 
line  is  produced  by  burning  calcium. 

Prof.  Stokes  was  the  first  who  instituted  physiological  re- 
searches with  the  spectroscope.  He  published  his  results  in 
1864,  and  described  and  mapped  two  highly-interesting  ab- 
sorption-bands, characteristic  of  arterial  blood,  or  blood  fully 
charged  with  oxygen,  and  the  bands  of  a  derivative  from 
blood-hsematine.  He  also  mapped  and  described  the  broad 
band,  of  blood  deprived  of  its  oyxgen,  as  well  as  the  reduced 
hse  marine  bands. 
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The  process  of  making  an  analysis  by  means  of  the  spectro- 
scope is  simple  enough.  Bodies  to  be  examined  are  either 
solids,  fluids,  or  gases.  The  solids  must  be  brought  to  a  state 
of  incandescence  by  the  compound  oxygen-flame,  or  by  the 
electric  arc,  when  they  send  rays  of  all  degrees  of  refrangi- 
bility.  Fluids  are  placed  before  the  slit  in  suitable  glass  ves- 
sels with  piano-parallel  walls ;  a  common  test-tube  will  often 
serve  our  purpose  very  well.  Gases  are  examined  by  means 
of  an  electric  induction-spark,  which  passes  through  their 
extremely  attenuated  atmosphere.  The  apparatus  employed 
consists  of  a  thin-bored  thermometer-tube,  with  two  bulbs  or 
balls  at  each  extremity,  into  which  electrodes  of  platina  or 
aluminum  are  inserted.  The  tube  is  filled  with  the  gas  to  be 
examined,  and  then  exhausted  with  the  air-pump  until  only 
the  -g-J-y  or  part  of  the  ordinary  pressure  of  the  atmos- 
phere is  left.  In  that  state  of  attenuation  the  gas  offers  very 
slight  resistance  to  the  electric  spark.  It  becomes  very  hot, 
emits  brilliant  and  beautiful  light  of  various  colors,  changing, 
of  course,  with  the  different  gases  employed. 

Thus,  no  known  substance  can  defy  the  analytical  power 
of  the  spectroscope.  Every  known  metal,  alkali,  or  alkaline 
earth,  when  heated  up  to  a  gaseous  state,  gives  off  light  pe- 
culiar to  itself,  influencing  and  changing  the  spectrum  in  a 
manner  peculiar  to  itself  and  to  none  other — some  of  them 
absorbing  all  the  colors  of  the  spectrum,  with  the  exception  of 
a  single  bright  band,  of  which  sodium  and  thallium  furnish  an 
example ;  others  are  known  by  many  fine  bright  lines  in  vari- 
ous parts  of  the  spectrum,  as  barium,  caesium,  and  rubidium. 
The  fluids  show  dark  bands  in  the  spectrum  of  various  depths 
of  shading,  breadth,  and  purity  of  outline.  These  dark  bands 
are  called  absorption-bands.  Of  the  fluids  capable  of  being 
spectroscopically  analyzed,  none  is  so  rich  in  distinct  features, 
and  none  has  attracted  more  deserved  attention,  than  the  spec- 
trum of  the  blood,  of  which  we  shall  speak  presently. 

One  word  regarding  the  extraordinary  delicacy  of  the  spec- 
trum-test, which  far  surpasses  every  other  test  previously 
known  to  us.    To  give  you  an  idea  of  the  sensitiveness  of  this 
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test,  let  us  take  one  pound  of  common  table-salt  and  divide  in 
500,000  parts.  One  of  these  minute  atoms  of  matter  is  called 
a  milligramme.  The  experienced  chemist  is  able  to  weigh 
such  a  minute  particle  only  with  the  most  delicate  scales,  and 
with  extraordinary  care  and  acquired  dexterity.  But,  with 
this  performance,  he  has  arrived  at  the  limits  of  possibilities. 
And  now  let  us  divide  again  one  of  these  particles  into 
3,000,000  parts,  and  we  obtain  an  atom  of  matter  so  minute 
that  the  human  mind  is  incapable  of  forming  any  conception 
of  it.  Yet  we  can  demonstrate  its  presence  by  the  spectrum- 
test  with  the  utmost  certainty  and  ease.  The  dusting  of  a 
book  in  the  remotest  corner  of  the  hall  will  immediately  cause 
the  flashing  up  of  our  old  acquaintance,  the  sodium-line,  and 
thus  reveal  the  presence  of  this  metal  in  the  dust. 

The  delicacy  of  reaction  is  not  confined  to  sodium  alone. 
Lithium  gives  a  reaction  with  a  10Qg  0  0  0  part  of  a  milligramme, 
strontium  with400g000  parts  of  a  milligramme  ;  from  the  ash  of 
a  cigar,  moistened  with  hydrochloric  acid  and  held  in  a  flame, 
.we  obtain,  simultaneously,  the  spectra  of  sodium,  potassium, 
lithium,  caesium,  rubidium,  and  calcium. 

The  marvelous  analytical  power  of  the  spectroscope  has 
been  evidenced  in  the  discovery  of  several  new  metals.  Two, 
caesium  and  rubidium,  by  Bunsen  and  Kirchhoff,  who  recog- 
nized 200  grains  of  the  mixed  metal  in  44  tons  of  the  waters 
of  Turkheim  ;  one  by  Crooks,  to  wit,  thallium,  one  by  Reich 
and  Rutter,  of  Freiburg,  Germany,  called  indium. 

The  facility  to  observe  the  sodium-line  in  the  spectrum  is 
of  great  importance  to  the  physicist.  The  presence  of  this  salt 
in  sufficient  quantity  in  the  air  is  absolutely  necessary  to  life 
in  its  many  and  different  forms  and  conditions.  Its  antiseptic 
properties  are  specially  adapted  to  prevent  contamination  of 
the  air,  earth,  and  water,  and  its  deficient  supply  is  probably 
connected  with  the  rise  and  progress  of  endemic  contagious 
diseases,  such  as  cholera,  typhus,  and  others.  The  never-fail- 
ing source  of  this  salt  is  the  sea  ;  fine  particles  of  it  are  con- 
tinually floating  in  the  air,  resulting  from  the  action  of  winds 
and  storms,  and  from  the  slower  processes  of  evaporation. 
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Thus  we  meet  the  compensating  power  of  natural  laws.  The 
storm  that  brings  destruction  to  the  shore-bound  mariner  casts 
abroad,  over  the  continents,  the  elements  necessary  to  life  and 
health ;  and,  while  life  maybe  sacrificed  to  its  relentless  fury, 
its  saving  mission  to  millions  endowed  with  life  testifies  to  the 
greatness  and  wisdom  of  the  Creator. 

Daily  spectroscopic  observations  show  considerable  varia- 
tions in  the  supply  of  this  salt  in  the  air,  by  corresponding 
variations  in  the  intensity  of  the  brilliancy  of  the  sodium  or  D 
line.  We  may  thus  be  able  to  foretell  hereafter  an  approach- 
ing epidemic  and  its  departure,  with  the  same  exactitude  as 
we  are  now  able  to  foretell  the  approach  and  cessation  of  a 
storm. 

Of  the  various  metals  spectroscopically  demonstrated  in 
the  human  body,  we  may  mention  potassium,  sodium,  lithium, 
rubidium,  caesium,  and  calcium.  Lithium,  also,  emanates  from 
the  sea  ;  it  permeates  many  soils,  and  is  found  in  many  plants, 
and  in  the  milk  of  animals  feeding  upon  these  plants. 

Eubidium  and  ceesium  are  constituents  of  many  mineral 
springs.  The  celebrated  waters  of  Bourbon  le  Bains,  the 
springs  of  Vichy,  Gastein,  Keuheim,  Carlebrunn,  and  others, 
owe  their  curative  powers  to  the  presence  of  these  salts.  Im- 
portant in  a  practical  point  is  the  spectroscopic  test  of  barium 
and  thallium.  In  cases  of  poisoning  with  these  salts,  it  is  the 
easiest  and  most  reliable  test  to  determine  its  presence.  The 
objection,  that  the  many  modifications  of  the  spectrum,  by  so 
great  a  number  of  the  substances  as  can  be  spectroscopically 
examined,  are  liable  to  lead  to  confusion,  is  devoid  of  founda- 
tion. It  is,  on  the  contrary,  a  fact  that  those  who  become 
acquainted  with  the  various  spectra  by  observation  do  not 
need  the  exact  measurement  of  the  single  bands  or  lines,  in 
order  to  detect  the  various  constituents.  The  color,  relative 
position,  peculiar  form,  variety  of  shape,  and  brightness  of  the 
bands,  are  quite  characteristic  to  answer  ready  recognition  and 
exact  results,  even  in  the  hands  of  persons  unaccustomed  to 
work  with  the  spectroscope. 

As  the  exhaustive  analysis  of  blood  by  the  spectroscopic 
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test  forms  the  basis  of  its  applicability  to  the  diagnosis  and 
the  treatment  of  disease,  I  will  rapidly  glance  over  the  array 
of  facts  known  in  reference  to  this  interesting  subject. 

The  first  paper  on  the  relations  of  light  to  the  coloring 
pigment  of  the  blood  was  published  by  Stokes,  in  1814,  and 
afterward  verified  and  enlarged  upon  by  Hoppe  Seyler. 
Stokes  pointed  out  the  facts  that  the  blood  causes  a  peculiarly 
strong  absorption  of  light  in  the  yellow  and  green  part  of  the 
spectrum,  that  blood  exists  in  a  double  state  of  oxidation,  that 
each  state  was  characterized  by  its  own  peculiar  modification 
of  the  spectrum,  that  the  primitive  coloring  pigment  of  the 
blood  could  be  altered  by  chemical  agents,  and  that  its  altered 
condition  forming  hsematine,  it  would  induce  corresponding 
optic  changes  quite  different  from  those  of  oxidized  blood. 

In  the  mean  time,  experiments  were  made  with  hsemato- 
crystalline,  the  crystallizable  substance  of  the  blood.  It  was 
soon  found  that  it  sustained  the  same  relations  to  oxygen  as 
the  blood  does,  that  it  was  capable  of  abstracting  the  oxygen 
from  the  air  and  parting  with  it  under  the  influence  of  the 
same  physical  and  chemical  agents ;  and  that  it  showed  also 
the  same  optic  relation,  and  that  any  alteration  this  substance 
undergoes  causes  a  corresponding  change  in  its  spectral  prop- 
erties also. 

As  this  hsemato-crystalline,  or  haemoglobin  as  it  is  some- 
times called,  plays  so  very  important  a  part  in  spectrum 
analysis,  I  will  mention  a  few  of  its  many  remarkable  proper- 
ties. In  form  it  belongs  to  the  rhombohedral  system.  It  is 
the  most  indestructible  body  known.  It  retains  its  integrity 
for  years,  in  solutions  that  have  undergone  the  offensive  pro- 
cess of  putrefaction.  It  retains,  also,  its  optic  relation  to  light ; 
and  its  peculiar  bands,  it  is  reported,  can  be  reprodued  from 
mummies  that  have  departed  life  thousands  of  }^ears  ago.  It  is 
of  high  atomic  weight,  computed  by  C.  Schmidt  and  Hoppe 
Seyler  to  be  as  high  as  13,280. 

The  stability  and  indestructibility  of  this  substance  are 
principal  factors  in  the  stability  of  an  individual's  life  ;  and  as 
the  quantity  of  hsemato-crystalline  ebbs  and  rises  in  the  animal 
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economy,  so  rises  and  falls  the  capacity  for  life  and  health. 
The  absorption  of  oxygen  is  effected  with  the  utmost  rapidity ; 
and  Pfliiger's  experiments  on  dogs  showed  also  that  this  vital 
gas  is  consumed  with  equal  rapidity  in  the  economy. 

One  of  the  most  valuable  properties  of  the  spectroscope  is 
its  ability  to  determine  the  quantity  of  heemato-crystalline,  as 
well  as  the  quality  ;  and  thereby  to  ascertain  the  amount  of 
vitality  of  an  individual  in  a  given  case.  We  can  do  this  in 
various  ways,  which  being  matter  of  detail  I  am  forced  to  pass 
by.  One  of  these  ways  is  to  use  smoked  glasses  of  known  ob- 
scuratory  powers — a  procedure  of  my  own,  which  I  shall  pub- 
lish at  some  future  day. 

The  possibility  to  measure  the  vital  force  is  certainly  a 
matter  of  the  greatest  importance.  True,  we  can  measure  the 
temperature ;  we  can  count  the  pulse,  and  by  practice  learn  to 
appreciate  its  oscillations,  its  volume,  and  other  peculiarities. 
But  is  the  pulse  or  the  thermometer  absolutely  reliable  ? 
What  experienced  physician  has  not  witnessed  in  inflamma- 
tory conditions,  such,  for  example,  as  peritonitis,  meningitis, 
etc.,  a  compressed,  small,  wiry  pulse,  which  would  lead  the 
unwary  to  administer  stimulants,  to  the  imminent  danger  of 
the  patient ;  when  after  a  moderate  abstraction  of  blood  the 
pulse  would  quickly  rise  to  great  strength. 

Let  us  confess  we  are  often  in  doubt,  whether  a  case  is 
truly  the  result  of  anaemia  or  otherwise ;  forcing  us  to  tem- 
porize when  the  fleeting  moments  are  extremely  precious. 

How  welcome  to  us  is,  in  such  moments,  the  information 
which  the  spectrum-test  is  so  well  able  to  impart,  resting 
upon  strict  scientific  principles,  and  based  upon  Nature's  im- 
mutable laws!  What  in  former  days  was  revealed  to  the 
most  favored  observers  can  now  be  ascertained  by  a  simple 
kno wedge  of  spectrum  analysis. 

Spectrum  analysis  is  suggestive  as  to  the  proper  treatment 
of  abnormal  conditions,  depending  upon  permanent  or  tempo- 
rary alteration  of  the  blood-crystals.  We  understand  now 
how  it  happens  that,  when  a  man  has  inhaled  the  poisonous 
and  much-dreaded  fire-damp,  the  mephitic  exhalations  of  the 
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coal-mines,  for  example,  he  may  be  brought  to  the  surface 
alive,  may  linger  on  for  clays,  and  yet  is  beyond  the  possibility 
of  recovery,  even  if  he  were  plunged  into  an  ocean  of  oxygen. 
Such  was  the  condition  of  many  of  the  victims  of  the  late 
accident  in  the  collieries  of  West  Pittston,  Pennsylvania.  In 
these  cases  the  crystallizable  ingredient  of  the  blood  had  been 
affected.  We  know  now  that  the  act  of  breathing  is  not  a 
mechanical  but  a  chemical  act,  that  the  hsemato-crystalline 
alone  possesses  the  marvelous  capacity  to  attract  and  fix  the 
oxygen,  loosely,  indeed,  so  that  it  may  as  easily  be  exchanged 
for  carbonic  acid  ;  that  the  blood  in  the  lungs  saturates  itself 
with  the  vital  oxygen,  is  carried  by  the  heart's  action  into  the 
remotest  recesses  of  the  capillary  system  ;  that  it  there  parts 
with  its  precious  burden  and  supplies  the  oxidizable  tissues 
with  the  breath  of  life  ;  and  that  it  carries  back  the  irrespir- 
able  carbonic  acid,  to  be  exhaled  by  the  action  of  the  lungs, 
assisted  by  chemical  processes  not  yet  fully  understood. 
•  We  know  the  strange  and  fatal  affinity  of  haernato-c^stal- 
line  for  carbonic  oxide  and  other  irrespirable  gases,  which, 
once  attached  to  it,  form  an  inseparable  alliance,  hold  it  in 
deathly  embrace,  use  up  all  oxygen,  so  necessary  to  the  animal 
economy,  to  satisfy  their  own  wants,  as  is  the  case  when  sul- 
phuretted hydrogen  is  inhaled ;  or  the  deathly  messenger 
deprives  the  hsemato-crystalline  of  its  power  and  capacity  to 
absorb  oxygen,  and  to  convert  the  hsemato-crystalline.  as  is  the 
case  when  carbonic  oxide  has  been  inhaled,  or  both  effects 
transpire  at  once,  when,  for  example,  prussic  acid  has  been 
brought  into  the  circulation. 

In  these  cases  transfusion  is  the  only  rational  remedy ;  the 
infusion  into  the  vitiated  current  of  a  fresh  supply  of  hsemato- 
crystalline  to  sustain  anew  the  vital  exchanges.  The  quan- 
tity need  not  be  large.  Such  are  the  philosophical  deduc- 
tions which  spectrum  analysis  forces  us  to  accept.  Formerly, 
when  poisoning  took  place  with  irrespirable  gases,  efforts  were 
made  to  neutralize  their  effects  by  chemical  antidotes.  It  was 
taken  for  granted  that  the  same  chemical  affinities  would  be 
exercised  in  the  human  economy  as  in  the  laboratory ;  and 
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medical  men  recommended  the  inhalation  of  sulphuretted 
hydrogen  as  an  antidote  in  cases  of  poisoning  with  chloric 
gas — and  so  the  reverse.  Unconscious  of  the  utter  hopeless- 
ness of  such  proceeding,  they  thus  heaped  danger  upon  danger. 

Thanks  to  our  progressive  age,  such  destructive  practice 
lies  far  behind  us. 

I  have  spoken  of  transfusion,  in  these  and  other  cases 
where  the  vitality  of  the  hmmato-crystalline  has  leen  suspended 
or  destroyed. 

This  operation  is  not  free  from  danger ;  it  requires  proper 
mechanical  means  not  accessible  to  all,  and  may  not  be  on 
hand  when  wanted.  It  also  requires  experience,  which  not 
every  physician  may  be  able  to  gather. 

.  In  view  of  this,  I  propose  to  give  the  hsemato-crystalline 
internally,  not  alone  in  poisoning  with  gases,  but  also  in 
cholera  and  typhus,  which  affect  the  integrity  of  this  life-sus- 
taining substance,  to  substitute  it  for  blood,  or  to  inject  it, 
hypodermically. 

It  can  now  be  purchased  in  quantity,  and  experiments 
should  be  instituted  to  test  the  correctness  of  my  proposition, 
which  is  at  least  logically  and  philosophically  correct.  As  this 
substance  alone  possesses  the  respiratory  power,  it  may  prove 
superior  to  transfusion.  Its  indestructibility  would  insure  its 
reaching  the  circulation  in  an  unaltered  condition.  But  even 
should  it  undergo  a  chemylatic  change,  under  the  influence  of 
the  gastric  juice  of  the  stomach,  its  only  possible  transmuta- 
tion-would be  into  haematine,  which  substance,  in  common 
with  haemato-erystalline,  also  possesses  the  breathing  power  of 
the  blood,  although,  perhaps,  in  an  inferior  degree.  I  shall 
be  in  possession  of  a  quantity  of  this  salt  from  abroad,  and  will 
test  the  value  of  my  suggestion  by  actual  experiments. 

Now,  all  these  changes  of  hseinato-crystalline,  as  effected 
by  irrespirable  gases  or  chemical  means,  are  traceable  upon 
the  spectrum  by  corresponding  changes  of  bands  and  lights. 
True  as  the  needle  to  the  north-pole  is  the  spectrum  to  the 
substance  it  analyzes. 

These  two  well-defined  bands  in  the  yellow  and  green  part 
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of  the  spectrum,  between  D  and  E,  are  the  world-renowned 
blood-bands  of  blood  (see  diagram)  in  a  state  of  oxidation. 
The  arterial  blood  is  in  this  condition.  If  we  deprive  the 
blood  of  its  oxygen  by  reducing  agents,  these  two  cheerful 
bands  disappear  and  make  room  for  this  one  broad  band  be- 
tween D  and  E.  The  two  bands  will,  however,  reappear  if 
the  blood  is  shaken  up  with  air  or  mixed  with  substances 
capable  of  giving  up  oxygen. 

If  blood  or  hsemato-crystalline  is  acted  upon  by  any  acid, 
or  alkali,  or  alcohol,  it  is  chemolized  into  albuminous  sub- 
tances  and  a  colored  matter  which  retains  all  the  iron,  but 
none  of  the  sulphur,  of  the  original  compound.  This  is  hsema- 
tine.  It  we  place  this  substance  before  the  spectroscope,  we 
obtain  a  quite  different  spectrum,  or,  better,  a  number  of  spec- 
tra, the  modification  depending  upon  the  agent  that  has  been 
employed  to  separate  it  from  the  original  compound. 

Here  on  the  diagram  is  a  four-banded  spectrum  of  haema- 
tine,  obtained  by  the  action  of  acids  upon  the  blood. 

The  one  below  is  a  five-banded  hsematine  spectrum,  ob- 
tained by  the  action  of  acidulated  alcohol  upon  blood. 

Here  is  a  one-banded  hsematine  spectrum.  It  is  obtained 
by  the  action  of  a  pure  alkaline  upon  blood.  Hsematine  may 
also  be  reduced,  like  hsemato-crystalline,  by  reducing  agents. 
If  thus  reduced  it  presents  the  following  spectral  bands,  re- 
sembling the  blood-bands,  but  differing  in  position,  width, 
and  depth  of  shading. 

Hsematine  is  of  rare  occurrence  in  the  economy.  It  has 
been  detected  ready  formed  in  the  urine,  in  a  disease  to  which 
the  name  "intermittent  hsematuria"  has  been  given,  and  I 
have  once  found  it  in  the  last  stage  of  Bright's  disease. 

A  new  body,  termed  cruentine,  has  been  discovered,  and 
described  by  Thudicum.  It  is  derived  from  hsematine  by  the 
action  of  sulphuric  acid  upon  a  portion  of  the  material  em- 
ployed, and  which  remains  insoluble.  This  substance,  like 
hsematine  and  hsemato-crystalline,  can  exist  in  a  double  state 
of  oxidation.  It  can  be  oxidized  and  deoxidized  at  pleasure, 
and  the  simple  shaking  up  of  the  mixture  with  air  is  suffi- 
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cient  to  brino;  it  back  to  a  state  of  oxidation.  This  derivate 
or  decomposition  product  of  the  second  order  also  possesses  the 
respiratory  power  of  the  blood-corpuscles. 

As  in  the  case  with  hgematine,  cruentine  has  its  own  spec- 
tral peculiarities,  and  offers  a  rich  harvest  to  the  spectroscopist. 
"We  have  some  modifications  of  cruentine,  a  few  of  which  I 
have  presented  upon  the  diagram.  You  observe  that  they 
differ  from  each  other  and  from  the  spectra  of  hsematine  as 
well  as  haemato-crystalline,  in  features  quite  distinct  and 
readily  recognizable.  These  modifications  are  dependent,  as 
was  said  of  hsematine,  upon  the  chemical  agent  employed, 
and  are  matters  of  detail  which  I  am  admonished  to  discard 
this  evening. 

Being  in  possession  of  all  modifications  to  which  blood  can 
be  brought  by  chemical  agencies,  we  are  now  prepared  to  un- 
derstand how  this  analysis  can  be  applied  in  medicine. 

First  and  foremost  its  adaptation  to  forensic  medicine  may 
be  considered.  !No  matter  in  what  manner  blood-stains  have 
been  tampered  with,  be  it  by  maceration,  boiling,  acids,  alka- 
lies, or  alcohol,  the  spectroscope  can  tell  us  all  about  it. 
Where  no  change  has  been  attempted,  we  can  show  the  well- 
known  two  blood-ban  ds.  Where  boiling  has  been  resorted  to,  we 
know  that  the  hsemato-crystalline  has  become  coagulated,  and 
we  must  obtain  the  hsematine  tests.  So  when  acids  and  alka- 
lies have  been  employed,  we  may  use  the  cruentine  reaction 
with  its  characteristic  bands.  We  have  already  adverted  to 
the  fact  that  hsemato-crystalline  preserves  its  integrity  almost 
forever,  and  that  we  can  always  demonstrate  it  spectroscopi- 
cally.  You  may  interrupt  me  by  claiming  that  a  good  micro- 
scope will  demonstrate  blood  equally  well.  To  which,  how- 
ever, I  must  respectfully  oppose  my  demurrer.  I  am  no 
stranger  to  the  microscope,  and  know,  in  the  first  place,  that 
the  defining  power  of  the  best  instrument  falls  far  below  the 
response  of  the  spectrum-test.  But  it  is  entirely  useless  when 
blood  has.  been  acted  upon  by  the  various  chemical  agents 
above  enumerated,  and  where  the  corpuscles  have  been  disin- 
tegrated and  destroyed,  leaving  no  characteristic  by  which 
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the  microscope  can  definitively  demonstrate  blood.  At  this 
juncture  the  marvelous  power  of  the  spectroscope  is  shown  to 
its  greatest  advantage,  and  the  best  authorities  abroad  have 
frankly  admitted  that  no  blood-analysis  is  complete  without 
the  application  of  the  spectrum-test. 

In  cases  of  poisoning  by  prussic  acid,  carbonic  oxide,  sul- 
phuretted and  phosphoretted  hydrogen,  the  spectroscope  is 
able  to  give  decided  reactions,  provided  the  blood  can  be  ex- 
amined soon  after  death ;  and  although  .the  absorption-bands 
of  blood  affected  by  prussic  acid  and  carbonic  oxide  do  not 
reveal  any  very  striking  deviation,  in  relation  to  spectral  ap- 
pearances, from  those  of  pure  solutions  of  hsemato-crystalline, 
yet  we  have  ample  means  to  recognize  them  by  the  spectro- 
scope. For  example,  carbonic-oxide  heemato-crystalline  re- 
sists the  action  of  reducing  agents,  which  blood  does  not,  and 
Dr.  Garagee  considers  this  sufficiently  characteristic  to  deter- 
mine in  forensic  cases  poisoning  by  carbonic  oxide. 

Spectrum  analysis  has  thrown  light  upon  the  nature  of  bile 
and  disease,  and  made  us  acquainted  with  many  of  its  results 
of  decomposition,  formal  bile  is  nearly  devoid  of  the  power 
to  affect  the  spectrum,  and  this  negative  quality  becomes  a 
moment  of  great  diagnostic  value. 

The  presence  of  the  biliary  acids  was  formerly  demonstrated 
by  means  of  the  "  Pettenkofer  test."  A  mixture  of  sulphuric 
acid  and  sugar  with  these  acids  produces  a  splendid  purple 
color.  The  test,  however,  is  no  longer  considered  a  valid  one, 
for  cerebric  acid,  lithofellic  acid,  and  even  albumen,  give  this 
test  with  rare  intensity.  The  spectroscope  alone  is  able  to 
give  reliable  information,  and  we  possess  optic  differences  by 
which  each  of  these  bodies  may  be  recognized. 

Satisfactory  results  have  been  obtained  from  spectral  analy- 
sis of  the  urine.  The  presence  of  hasmato-crystalline  or  hseina- 
tine  in  the  urine  is,  of  course,  easily  detected,  for,  in  diseases 
where  an  extensive  destruction  of  blood-corpuscles  takes  place, 
I  have  repeatedly  discovered  a  well-defined  band  near  F  at 
the  commencement  of  the  blue  part  of  the  spectrum.  When 
this  band  becomes  visible  in  the  urine  it  indicates  gravity  of 
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disease,  and  is  a  landmark,  to  the  practitioner,  informing  him 
that  the  vital  powers  of  his  patient  are  breaking  up  and  fast 
ebbing  away. 

A  year  ago  I  predicted  prismatic  peculiarities,  could  pur- 
purine  be  spectroscopically  examined.  Want  of  material  pre- 
vented me  from  discovering  and  describing  two  very  distinct 
and  beautiful  absorption-bands  between  D  and  C  and  E  and 
F ;  they  were  discovered  by  Stokes.  As  this  pigment  found  in 
the  urinary  secretion,  derived  from  a  peculiar  morbid  transmu- 
tation of  the  biliary  acids,  indicates  grave  hepatic  disease,  such 
as  cirrhosis,  contracted  and  indurated  liver,  hypertrophy  of 
the  spleen,  and  ascites  depending  upon  hepatic  disorder,  the 
early  discovery  of  this  pigment  is  of  the  greatest  diagnostic 
value.  By  the  spectrum-test  we  can  now  discover  it  in  the 
smallest  quantity.  The  absorption-bands  presented  on  the  dia- 
gram result  from  an  alkaline  solution  of  purpureum. 

The  spectral  appearance  of  urine  in  endemic  cholera  de- 
serves special  notice.  The  early  urine  of  patients  under  the 
influence  of  this  terrible  plague  contains  a  peculiar  principle, 
which  has  the  property  of  generating  a  blue  coloring-matter 
or  pigment,  when  acted  upon  by  nitric  acid  and  heat.  This 
urine  pigment  gives  a  peculiar  absorption-band,  quite  different 
from  the  blue  pigment  in  urine  which  is  derived  from  iudicace. 
It  differs  also  from  the  blue  pigment  derived  from  bile,  but 
bears  resemblance  to  the  alkaline  alcoholic  solution  of  haama- 
tine.  We  call  this  pigment  urocyanical.  Under  the  action  of 
certain  chemical  agents,  a  red  pigment  is  also  obtained  from 
urine  of  cholera  patients,  characterized  by  its  own  peculiar  ab- 
sorption-band. We  call  this  pigment,  urorubric ;  it  resembles 
the  band  of  hasmine.  The  spectrum-test  may,  therefore,  be 
applied  to  diagnosticate  true  endemic  cholera  from  the  urine 
of  cholera  patients.  In  addition  to  the  spectral  phenomena 
of  cholera  urine,  we  have  peculiar  absorption-bands  charac- 
teristic of  cholera  stools,  the  so-called  "  rice-water  dejections." 
The  spectrum  resembles  that  of  blood,  but  differs  from  it  suf- 
ficiently to  distinguish  one  from  the  other  for  practical  pur- 
poses.   These  cholera  bands  are  not  produced  by  any  other 
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evacuations  known,  and  we  have,  therefore,  in  them  a  diag- 
nostic sign  of  the  highest  value,  to  distinguish  in  doubtful 
cases  sporadic  cholera  from  the  true  Asiatic  disease.  The 
source  of  the  pink  pigment  in  cholera  stools  is  probably  the 
haemato-crystalline  split  up  by  the  destructive  chemolitic  power 
of  the  cholera-poison. 

The  spectroscope  has  also  thrown  considerable  light  upon 
the  cause  of  some  symptoms  in  Bright's  disease,  hitherto  little 
understood.  We  all  know  that  uncontrollable  vomiting  and 
retching  is  often  a  constant  symptom  in  chronic  renal  disease. 
This  is  probably  produced  by  two  new  bodies  discovered  by 
Thudicum.  They  are  decomposition  products,  derived  from 
urochrome,  to  wit,  omicholine  and  omicholie  acid.  They  are 
formed  within  the  economy  in  certain  kidney-diseases.  They 
have  highly-nauseating  and  emetic  properties,  and  probably 
cause  that  uncontrollable  irritation  of  the  stomach,  especially 
in  cases  where,  by  an  irrational  treatment,  salutary  evacua- 
tions have  been  suppressed,  and  the  burden  to  relieve  the  sys- 
tem of  this  noxious  product  has  fallen  upon  the  stomach. 

These  bodies  can  be  readily  demonstrated  by  the  spectrum- 
test.  Uromelanine,  a  decomposition  product  from  urine,  is 
also  sometimes  found  ready  secreted  in  the  urine  and  can  be 
easily  detected  by  the  spectrum-test.  It  is  often  coincident 
with  melanotic  disease,  and  points  at  grave  disordered  assimila- 
tion and  imperfect  decarbonization  of  the  blood.  A  substance 
always  found  in  connection  with  it  is  paramelanine.  It  is  an 
interesting  body,  as  it  yields  the  spectroscopic  characteristic 
of  crtientine,  thus  revealing  its  origin.  * 

Spectrum  analysis  has  recently  been  employed  to  demon- 
strate minute  quantities  of  vegetable  poisons  and  their  alka- 
loids, such  as  strychnine,  veratrum,  atropine,  morphine,  and 
others.  Metallic  poisons,  such  as  arsenic,  copper,  antimony, 
lead,  thallium,  and  barium,  can  be  most  readily  detected  by 
bringing  them  into  a  state  of  incandescence,  when  each  of  them 
has  its  own  peculiar  modification  of  the  spectrum.  Many  of 
the  solutions  of  narcotic  poisons  and  their  tinctures  give 
characteristic  absorption-bands,  and  by  the  aid  of  the  spectro- 
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scope  we  can  detect  adulterations  of  wine,  malt  and  fermented 
liquors ;  by  its  aid  we  also  determine  the  age  of  wines,  and 
the  quality  of  fixed  and  volatile  oils. 

Recently  the  spectroscope  has  been  employed  in  ophthalmic 
practice  to  determine  states  of  color-blindness  and  other  abnor- 
mal conditions  of  the  retina,  and  to  determine  the  capacity  of 
colored  glasses  for  spectacles,  suitable  to  individual  cases, 
where  only  a  certain  amount  of  light  is  borne  and  desirable. 

A  new  spectral  test  for  albumen  is  recorded  in  the  Micro- 
scopical Journal  of  the  Royal  Microscopical  Society  of  July, 
IS 70.  Certain  algae,  when  decomposing,  give  up  a  blue  fluid, 
called  by  Cohen,  phycocyan.  Under  the  spectroscope  it  has 
one  absorption-band,  unless  it  has  been  decomposed  in  the 
presence  of  albumen,  when  it  has  two  bands.  When  to  this 
colored  fluid,  giving  one  band,  is  added  a  minute  quantity  of 
albumen,  it  produces  a  second  band.  This  is  considered  by 
Dr.  Ho^s:  one  of  the  most  delicate  tests  for  albumen  known. 

Other  interesting  material  having  a  purely  physiological 
bearing,  the  identity  of  luteine  from  birds  and  mammalia,  the 
various  spectra  of  intestinal  discharges  of  sucking  infants,  the 
blue  and  green  pigments  resulting  from  morbid  intestinal  oxi- 
dation and  other  interesting  topics,  must  be  left  to  some  future 
evening's  consideration.  I  have  already  transcended  the  limit 
of  time  allotted  to  me.  I  have  necessarily  omitted  much  that 
is  interesting,  and  avoided  all  detail.  May  my  efforts  stimu- 
late others,  placed  in  more  favorable  positions,  to  take  up  the 
subject,  and  give  it  that  critical  consideration  which  its  impor- 
tance so  richly  deserves. 

Dr.  Chaeles  P.  Bussell  asked  Dr.  Waterman  if  he  could, 
by  spectral  analysis  of  the  stools,  detect  sporadic  cholera  from 
true  Asiatic  cholera. 

Dr.  Wateeman  thought  he  could.  The  pink  absorption- 
band  was  always  found  in  the  urine  of  true  Asiatic  cholera 
patients.  If  this  pink  absorption-band  can't  be  found  on  spec- 
tral analysis  of  the  urine,  it  can  be  put  down  as  sporadic 
cholera. 
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D,r.  J.  C.  Peters  inquired  what  was  the  substance  which 
produced  this  absorption-band. 

Dr.  "Waterman  said  it  was  hsemato-ciTstailine,  broken  up 
by  choleraic  disease. 

The  President  remarked  that  the  coloring-matter  of  the 
blood  is  obtained  from  the  coloring-matter  of  the  disease.  He 
also  said  that  it  would  not  be  more  wonderful,  at  some  future 
time,  to  detect  typhoid  fever,  than  to  diagnose  typhoid  fever 
now.    Its  application  to  astronomy  was  mentioned. 

Dr.  Peaslee  stated  that  one  grand  conclusion  is  arrived  at, 
viz.,  that  every  thing  in  Mature  is  pervaded  by  a  proportion 
of  chloride  of  sodium. 

Dr.  J.  C.  Peters  remarked  that  it  is  quite  reasonable  to  pre- 
sume that  a  peculiar  epidemic  constitution  of  the  atmosphere 
may  be  induced  by  an  excess  or  deficiency  of  sodium,  ammo- 
nium, iron,  and  ozone.  But,  when  we  are  told  that  a  consid- 
erable lessening  of  the  amount  of  sodium  in  the  air  may  cause 
wide-spreading  epidemics  of  cholera  and  typhus  fever,  we 
must  pause  and  see  whether  there  are  not  many  well-known 
facts  which  disprove  this  supposition. 

We  need,  for  instance,  only  to  call  to  mind  the  great  num- 
ber of  instances  in  which  cholera  has  been  conveyed  across  the 
sodium-salt  ocean  ;  has  broken  out  in  mid-ocean,  and  has 
raged  in  numberless  seaports,  the  whole  air  of  which  is  loaded 
and  impregnated  with  muriate  of  soda. 

Dr.  Burrall  said  that  those  who  have  written  on  cholera 
have  stated  that  chlorine  did  not  act  on  cholera-poison. 

The  President,  in  closing  the  discussion,  remarked  that 
the  question,  as  it  had  been  presented  by  the  author  of  the 
paper,  was  narrowed  down  to  this :  that  a  total  absence  of 
sodium  might  produce  cholera. 

Dr.  A.  II.  Gallatin,  by  request  of  the  President,  then  read 
a  paper  on  the  same  subject ;  which  was  as  follows : 
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NOTES  ON  THE  APPLICATION  OF  THE  SPECTRUM  ANALYSIS 
TO  THE  STUDY  OF  THE  CHEMICAL  CONSTITUTION  OF  THE 
BLOOD. 

Being  a  Review  of  our  Knowledge  on  that  Subject,  consisting  chiefly  of  literal 
Extracts  and  Translations  from  the  Works  of  Claude  Bernard, 
Bene  Benoit,  Paid  Bert,  Ernest  Hardy,  and 
W.  Bird  Herapath. 

By  ALBERT  H.  GALLATIN,  A.  M.,  M.  D., 

DIEECTOE  OF  THE  LABORATORY  OF  THE  COOPEE  UNION,  N.  Y.  ;  LATE  PEOFESSOE  OF  CHEMISTRY,  ETC., 
IN  NOEWICU  UNIYEESITY,  YT.,  AND  LECTTJEEE  ON  PHYSICS,  IN  THE  EENSSELAEK 
POLYTECHNIC  INSTITUTE,  N.  Y. 

Historical  Xotes. 

Hoppe  in  1862  was  the  first  to  study  the  blood  with  the 
spectroscope.  He  saw  the  characteristic  bands  of  its  absorp- 
tion spectrum,  and  examined  the  modifications  which  this 
spectrum  undergoes  under  the  influence  of  different  reagents.* 

Yalentin  in  1863  studied  the  phenomena  of  luminous 
absorption,  not  only  for  blood  but  also  for  bile,  in  a  great 
number  of  animal  and  vegetable  coloring-matters,  and  espe- 
cially in  poisonous  substances.  He  thought  these  phenomena 
would  be  of  service  for  the  solution  of  certain  problems  in 
legal  medicine. t 

Sorby,  in  1864,  began  his  endeavors  to  create  from  obser- 
vations of  absorption  spectra  a  true  method  of  qualitative 
analysis,  particularly  applicable  to  coloring-matters,  and 
entirely  independent  of  ordinary  chemical  analysis.  He 
studied  and  classified  systematically  the  action  of  different 
reagents  in  spectra ;  he  established  general  laws,  and  in- 
vented a  new  apparatus,  the  "  micro-spectroscope."  % 

*  Hoppe:  Virchow's  " ArcMv  fur  Pathologische  Anatomic,"  1882, 
xxxiii.,  446. 

t  G.  Valentin  :  "Der  Gerbrauch  des  Spektroscops  zu  physiologischen 
und  artzlichen  Zwecken,"  1863. 

I  Sorby :  "  On  a  Definite  Method  of  Qualitative  Analysis  of  Animal  and 
Vegetable  Coloring  Matters  by  Means  of  the  Spectrum  Microscope."  (Pro- 
ceedings of  the  Royal  Society  of  London,  1867,  xv.,  433.) 
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Stokes,  in  1864,  founding  his  opinion  on  the  optical  phe- 
nomena presented  by  biliverdin  and  chlorophyll,  which  had 
already  established  a  remarkable  relation  between  the  phe- 
nomena of  absorption  and  the  phenomena  of  fluorescence, 
denied  the  identity  which  was  thought  to  exist  between  these 
two  substances.*  The  same  observer  a  short  time  after  con- 
cluded that  the  change  of  color  that  the  blood  undergoes  in 
the  capillaries  at  one  place,  and  in  the  lungs  at  another,  is  due 
to  an  alternating  reduction  and  oxidation  of  its  coloring 
matter,  f 

In  1S67,  Askenasy  added  to  our  knowledge  of  the  nature 
of  chlorophyll,  and  of  similar  coloring-matters.  * 

Gamgee,  in  1S6S,  wrote  on  the  action  of  the  nitrites  on  the 
blood.§  The  author  shows  that  the  color  as  well  as  the  ab- 
sorption spectrum  of  blood  undergoes  change  when  acted  on 
by  nitrites.  The  two  sharply- defined  absorption-bands  of  the 
oxidized  coloring-matter  become  very  faint,  and  an  additional 
though  faint  band  appears  in  the  red.  If  the  blood  thus  al- 
tered be  acted  upon  by  ammonia,  the  color  changes  from 
chocolate-brown  to  blood-red  again,  and  the  absorption-band 
in  the  red  disappears,  and  the  two  bands  between  D  and  E 
again  become  visible. 

Bird  Herapath,  in  1S68,  first  uses  the  micro-spectroscope 
in  medico-legal  inquiry.  The  case  was  Keg.  vs.  Eobert  Coe, 
Swansea  Spring  Assizes,  1S66.  In  this  case  nearly  all  traces 
of  blood  stains  had  disappeared  from  the  weapon  employed 
by  the  murderer,  in  consequence  of  the  hatchet  having  been 

*  Stokes:  "Uber  die  "Cnterscheinduug  Organiseher  Korper  durchihrer 
optischenEigenscbaften."  (Pogg.  Ann.,  cxxvi.,  630.)  Stokes:  On  the  Sup- 
posed Identity  of  Biliverdin  with  Chlorophyll,  with  Remarks  on  the  Con- 
stitution of  the  Chlorophyll.'"  (Proceedings  of  the  Royal  Society  of  Lon- 
don, 1864,  xiii.,  144.) 

t  Stokes :  "  On  the  Reduction  and  Oxidation  of  the  Coloring  Matter 
of  the  Blood."  (Proceedings  of  the  Royal  Society  of  London,  1864,  xiii., 
355.) 

I  Askenasy:  "Beitrage  zur  Kentniss  des  Chlorophylls,  und  einiger  das- 
selbe  begleiteuden  Farbstoffen."    (BotaniscU  Zeitung,  1867,  ISTos.  29,  30.) 
§  Philosophical  Transactions  1868,  p.  589. 
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left  exposed  in  the  woods  for  several  weeks  after  the  deed  was 
accomplished.  It  was  only  on  the  removal  of  the  head  of  the 
hatchet  that  any  appearances  of  blood  were  to  be  obtained 
from  the  surface  of  the  handle,  which  had  been  protected  by 
the  iron  ring,  and  on  carefully  making  thin  sections  of  these 
stained  portions  of  wood,  and  treating  them  with  distilled 
water,  a  few  drops  only  of  a  brownish-colored  fluid  were  ob- 
tained, which  coagulated  and  became  discolored  on  boiling ; 
also  another  drop  when  placed  in  a  very  minute  tube  about 
half  an  inch  long  and  one-eighth  of  an  inch  in  diameter, 
the  total  contents  of  which  tube  were  one  grain  and  one  third 
of  distilled  water,  gave  the  optical  absorptive  bands  due  to 
old  blood.  (It  is  brown  hsematine  which  is  usually  discovered 
in  old  blood-stains  ;  but  red  hrematine  in  dry  and  more  recent 
blood-clots.)  This  little  drop  of  bloody-colored  fluid  was 
placed  on  the  stage  of  the  microscope,  and  examined  with  an 
inch  Ross  objective,  illuminated  by  an  achromatic  condenser, 
and  the  micro-spectroscope  was  inserted  into  one  of  the  tubes 
of  a  binocular  microscope,  as  an  ocular  lens  would  be  em- 
ployed. This  form  of  instrument  is  that  known  as  the  Torb}'- 
Browning  spectroscope,  and  it  admits  of  great  precision,  as  it 
has  a  lateral  spectroscope,  as  well  as  a  terminal  one.  These 
two  spectra  appear  side  by  side  in  the  field  of  view,  and,  being 
perfectly  parallel,  admit  of  examining  substances  by  two 
sources  of  light  at  the  same  time,  or  enable  us  to  make  com- 
parisons between  two  different  or  similar  substances  at  the 
same  time  and  by  the  same  kind  of  illumination — the  two 
spectra  being  both  visible  with  the  same  eye.  This  form  of 
instrument  is  very  sensitive  to  small  quantities  of  blood.  In 
the  case  just  described,  conclusive  results  were  produced  with 
a  quantity  of  blood  not  exceeding  in  weight  the  one-thou- 
sandth part  of  a  grain.  The  justness  of  the  sentence  was 
afteward  proved  by  the  confession  of  the  prisoner  previous 
to  his  execution.* 

*  "  On  the  Use  of  the  Spectroscope  and  Micro-spectroscope  in  the  Dis- 
covery of  Blood-Stains  and  Dissolved  Blood,  and  in  Pathological  Inqui- 
ries."   {The  Chemical Neics ;  English  edition,  xvii.  No.  431,  pp.  113,  114.) 
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XoTES  OX"  THE  AbSORPTIOX  SpECTEA   OF  BLOOD. 

1.  It  gives  a  characteristic  spectrum  in  the  normal  state. 

2.  The  coloring-matter  which  it  contains,  under  the  influ- 
ence of  appropriate  reagents,  undergoes  certain  modifications, 
which  can  be  translated  by  corresponding  transformations  in 
its  spectrum.  Hence,  blood  possesses  five  or  six  characteristic 
absorption  spectra,  any  one  of  which  is  sufficient  to  recognize 
its  presence. 

3.  In  preparing  the  blood-film,  a  drop  may  be  pressed  flat 
between  two  glass  plates ;  but  it  is  much  better  to  dilute  a 
drop  with  distilled  water,  and  place  it  in  a  glass  tank  whose 
width  can  be  regulated  with  a  screw.  Water  rapidly  attacks 
the  exterior  envelope  of  the  globules,  and  becomes  red  by  dis- 
solving without  altering  their  coloring-matter.  Let  the  blood 
coagulate,  then  crush  the  clot,  wash  with  water  and  filter. 
We  then  obtain  a  colored  aqueous  extract,  very  diaphanous, 
and  which  has  all  the  optical  properties  of  blood.* 

4.  In  studying  arterial  blood,  it  may  be  drawn  directly 
from  the  artery,  or  any  blood  may  be  saturated  artificially  with 
oxvo;en. 

5.  We  may  conclude  that  the  blood,  as  it  is  when  issuing 
from  a  living  being,  presents  a  specific  absorption  spectrum, 
characterized  by  two  dark  bands  in  the  yellowish-green  part, 
and  by  the  nearly  complete  extinction  of  the  more  refrangible 
rays,  to  the  disappearance  of  the  blue  or  of  the  indigo.  Also, 
that  there  are  slight  differences  between  the  optical  properties 
of  arterial  and  venous  blood. 

6.  All  blood,  no  matter  what  its  origin,  always  gives  the 
same  specific  spectrum.  (Of  course,  an  exception  must  be  made 
in  the  case  of  white-blooded  animals.)  Hoppe  first  affirmed 
this  f.  Yalentin  proved  it  by  studying  the  blood  from  man, 
the  horseshoe  bat,  the  dog,  the  new-born  and  adult  cat,  the 
rabbit,  rat,  and  heron  ;  from  the  terminal  vein  of  the  embryo 

*  Stokes :  "  On  the  Reduction  and  Oxidation  of  the  Coloring  Matter  of 
the  Blood."  (Proceedings  of  the  Royal  Society  of  London,  June,  1864* 
xiii.,  p.  355.) 

t  Yirchow's  "  Archiv,"  1862,  xxiii.,  p.  416. 
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of  a  cliicken  three  days  old ;  from  the  adder,  perch,  tadpole, 
and  frog.  *  M.  Paul  Bert  arrives  at  the  same  conclusion. 
M.  Rene  Benoit  could  not  find  an  exception  to  this  law.  He 
studied  the  hlood  from  man,  the  ox,  the  sheep,  the  dog,  rab- 
bit, and  frog.f 

7.  If  we  treat  with  water  very  old  blood-stains,  left  on  iron, 
wood,  or  linen,  etc.,  we  can  get  the  characteristic  spectrum. 
[Nevertheless,  under  certain  circumstances,  the  coloring-matter 
can  undergo,  while  drying,  alterations  which  modify  its  spec- 
trum. Benoit  states  that  he  found  the  characteristic  bands  in 
blood  which  he  had  left  freely  exposed  to  the  air  for  several 
months,  which  gave  an  infectious  odor  and  which  the  micro- 
scope showed  to  be  invaded  by  the  infusoria  of  putrefaction.  % 
Another  authority  mentions  a  case  where  he  detected  the 
blood-spectrum  in  a  solution  prepared  by  acting  with  distilled 
water  on  a  chip  from  a  dissecting-table,  that  had  not  been  in 
use  for  three  years.  In  a  case  that  came  before  Prof.  John  C. 
Draper,  in  the  winter  of  1870-71,  it  became  necessary  to  ex- 
amine a  club  with  which  a  murder  had  been  committed.  Here 
both  microscope  and  spectroscope  failed.  Clearly  all  traces 
had  been  dissolved  out  and  washed  away  by  the  snow,  in  which 
it  had  lain  all  winter. 

8.  With  regard  to  the  sensibility  of  the  method.  Valentin 
has  shown  that  the  characteristic  spectrum  can  be  recognized 
in  an  aqueous  solution  containing  -^Vo"  °^  blood. 

Notes  on  the  Nature  and  Optical  Properties  of  H^mo- 

globine. 

1.  Hsamoglobine  is  the  coloring-matter  of  the  blood.  At 
first  it  was  only  known  by  its  products  of  decomposition,  hsem- 
atine  or  hsematosine.  It  was  first  obtained  pure  and  crystal- 
lized by  Leydig  and  Kolliker,  in  1829.  In  1851,  it  was  re- 
garded by  Funk  as  a  substance  found  only  in  the  blood  of  the 
rat,  and  the  same  year  it  was  discovered  by  Kunde,  in  the 

*  Valentin:  "Der  Gerbrauel)  des  Spektroscops  zu  physiologisclien  unci 
iirtzlichen  Zwecken,"  1863,  p.  87. 

t  "Etudes  Spectroscopiquessnr  le  Sang;  par  Rene  Benoit,"  1869,  p.  60. 
\  Ibid.,  p.  62. 
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blood  of  a  great  number  of  animals.  It  was  then  prepared  by 
Lelimann  from  the  blood  of  the  dog  and  Guinea-pig.  It  was 
not  well  understood  until  after  the  labors  of  Hoppe-Seyler, 
Schmidt,  Valentin,  Stokes,  Rollett,  Lang,  Preyer,  etc. 

2.  It  is  known  in  two  states,  crystallized  and  amorphous. 
The  crystals  belong  to  the  hexagonal  and  rhombic  systems  de- 
pending on  the  animal,  that  of  man  being  rhombic.  The 
solubility  of  these  crystals  varies  with  the  species  of  animal. 

Schmidt's  Analysis  of  Haemoglobine  Crystals  :  C35  64H.  n 

^  16. 19^51.02^0. 66^^0. 43^^  0.91* 

According  to  Hoppe-Seyler  and  Dybkowsky,*  haemoglo- 
bine  always  contains  a  certain  proportion  of  oxygen  feebly 
held.  It  presents  with  different  animals  differences  in  consti- 
tution. 

Preyer  proposes  this  formula  :  Cm0H96J^164Fe3S6OS54. 
It  possesses  a  slightly  acid  reaction. 

3.  Oxyhaeinoglobine  is  the  coloring-matter  of  arterial 
blood.  Haemoglobine  absorbs  and  loses  oxygen  with  great 
facility.  It  seems  to  be  proved  that  there  is  a  very  unstable 
connection  between  the  two.  It  would  seem  as  if  it  were  not 
a  true  chemical  combination,  but  that  the  oxygen  is  held  in  a 
state  of  tension.  The  blood  of  all  vertebrates  contains  haemo- 
globine,  but  it  is  found  in  only  some  species  of  the  inverte- 
brates. In  the  latter  it  is  held  in  solution  in  the  plasma,  as,  for 
instance,  in  the  case  of  earth-worms  and  of  certain  annelides. 
In  other  invertebrata  the  blood  is  colorless  or  contains  a  color- 
ing principle  different  from  haemoglobine.  Lankester  has 
found  haemoglobine  especially  in  the  blood  of  animals  which 
live  in  fetid  mud,  in  which  the  water,  almost  deprived  of 
oxygen,  incloses  an  excess  of  carbonic  acid  and  even  of  sul- 
phuretted hydrogen;  and  he  admits  that  these  creatures  owe 
to  their  haemoglobine  the  power  of  storing  up  the  oxygen 
necessary  to  their  existence. 

4.  With  regard  to  reduced  haemoglobine  or  the  colorino; 

o  o  o 

*  "Einige  Bestiminungeii  iiber  die  Quantitat  des  mit  Hiimoglobinlose 
gebundenen  Sauerstoffs."  (Medicmiscli-Cheniische  Untersuchungen,  S. 
120.    1S66.)  Dybkowsky. 
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matter  of  venous  blood,  the  change  of  color  produced  in  blood 
by  circulation,  by  putrefaction,  and  by  the  action  of  reducing 
reagents,  is  explained  by  the  transformation  of  oxyhgemoglo- 
bine  into  reduced  hsemoglobine,  and  vice  versa.  But  whether 
this  transformation  be  due  to  a  simple  absorption  of  oxygen  or 
an  absorption  of  water  at  the  same  time,  is  undecided.  The 
latter  is  probably  the  case,  according  to  the  researches  of 
Hoppe-Seyler. 

5.  Hoppe-Seyler  has  proved  the  presence  of  absorption- 
bands  in  the  blood  during  circulation  in  the  living  animal.  He 
examined  the  ear  of  a  man  and  a  white  rabbit,  the  edges  of  the 
fingers  held  adjacent,  the  palm  of  the  hand  and  the  natatory 
membrane  of  frogs.  The  identity  of  the  spectral  phenomena 
of  the  coloring-matter  of  the  blood  in  circulation  and  of  hoemo- 
globine  shows  that  the  latter  is  the  material  which  gives  to 
blood  its  color,  and  not  a  product  of  decomposition. 

6.  The  reduced  coloring-matter  presents  particular  charac- 
istics  when  submitted  to  spectral  analysis.  A  band  of  ab- 
sorption between  D  and  E  characterizes  it.  It  disappears 
when  the  solution  is  agitated  with  oxygen  or  air,  and  is  then 
found  replaced  by  the  two  bands  of  oxyhemoglobins 

The  hsemoglobine  of  the  living  blood -globules  is  never 
completely  reduced.  It  loses  its  oxygen  by  contact  with 
tissues  which  act  as  reducing  agents,  but  never  in  a  sufficiently 
large  proportion  to  give  the  spectrum  of  reduced  hsemoglobine. 
In  examining  with  the  spectroscope  the  blood  which  circulates 
in  a  vein,  we  see  the  same  spectrum  as  in  the  case  of  arterial 
blood,  but  veiled.  It  seems  to  result  from  the  superposition 
of  the  spectra  of  oxygenated  hsemoglobine  and  reduced  hae- 
moglobin e.* 

Note  on  H^emattne. 

The  formula  of  hsematine  is  :  C34H34ISr4Fe06.  It  is  a  pro- 
duct of  the  decomposition  of  haemoglobine.  It  is  found  in 
old  apoplectic  foci,  in  the  intestinal  canal,  where  it  is  the  re- 
sult of  the  action  of  the  digestive  sugar  on  the  blood,  intro- 

*  "  Priiicipes  do  Chiinie  Biologique,  par  le  Dr.  Ern.  Hardy,"  1871. 
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duced  as  an  aliment  or  excreted  by  transudation  of  the  vessels, 
in  the  faeces,  in  the  urine  in  certain  pathological  conditions, 
etc.  Hsematine  gives  in  the  spectral  apparatus  a  band  of  ab- 
sorption a  little  undecided  between  C  and  D.* 

Crystals  of  it  are  found  in  old  haemorrhagic  foci. 

Eobin  gives  it  the  formula :  C14H9X03. 

Mulders  formula  for  haematine  is  :  C44H8N02. 

Haematoidine  might  be  regarded  as  haematine  in  which  one 
equivalent  of  iron  is  replaced  by  one  equivalent  of  water. 

Note  OX  H-EMIXE. 

This  substance  was  obtained  by  Teichmann  in  1S53,  by 
transforming  the  coloring-matter  of  the  blood. 

According  to  Hoppe-Seyler  its  formula  is  :  C34II34N4FeOs 
HCI.  (The  chlorhydrate  of  hsematine.)  It  gives  by  spectral 
analysis  the  same  bands  as  haematine. 

NOTE  OX  HiEMATIXE  WITHOUT  IrOX. 

Hoppe-Seyler,  by  treating  haematine  with  sulphuric  acid 
and  water,  obtained  a  body  which  he  considered  hsematine 
without  iron.  Dissolved  in  a  soda-solution,  it  gives  an  absorp- 
tion spectrum,  interrupted  by  four  obscure  bands. 

Note  ox  Methemoglobixe. 

Hoppe-Seyler  has  described,  under  the  name  of  methemo- 
globine,  a  substance  which  he  considers  intermediate  between 
haernoglobine  and  haematine.  Its  spectrum  is  characterized 
by  three  bands  of  absorption,  of  which  the  last  two  occupy 
the  same  position  as  those  of  haemoglobine ;  the  first  to  the 
left  is  between  C  and  D,  nearer  C,  in  a  different  position  from 
the  band  of  haematine  in  an  acid  solution.  Nevertheless, 
Kiihn  thinks  that  methemoglobine  is  nothing  but  oxyhaemo- 
globine  mixed  with  haematine,  dissolved  by  the  formic  and 
butyric  acids,  which  form  in  slight  quantity  during  the  decom- 
position of  the  first  of  these  substances. 


*  "  Principes  de  Chimie  Biologique,  par  le  Dr.  Ern.  Hardy,"  1871. 
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Notes  on  the  Transformation  of  the  Boood-Spectra  by 

Reagents. 

1.  When  a  blood-solution  is  treated  by  different  reagents, 
the  characteristic  bands  change  their  aspect.  These  changes 
are  accompanied  by  alterations  of  coloration.  The  bands  pre- 
sent new  widths  and  degrees  of  intensity ;  they  often  disap- 
pear and  sometimes  reappear  in  a  different  part  of  the  spec- 
trum. Evidently  with  this  must  occur  changes  in  the  coloring- 
matter.  These  secondary  spectra  are  always  produced,  the 
same  identical  ones,  every  time  that  the  same  concourse  of 
circumstances  are  caused  to  arise.  Hence  each  one  is  as  spe- 
cific as  that  of  blood  itself,  and  characterizes  a  determinate 
product  of  decomposition  or  derivation  of  the  coloring-matter. 

2.  Stokes  proposes  "  cruorine  "  as  the  name  for  the  color- 
ing-matter of  the  blood  as  it  is  known  to  the  spectroscopists, 
viz.,  such  as  it  exists  in  the  globule  in  the  living  animal.  Of 
course  the  chemist  can  never  examine,  otherwise  than  with 
the  spectroscope,  cruorine,  as  it  changes  promptly  on  leaving 
the  blood-vessels  or  at  death.  Stokes  has  investigated  the  ef- 
fects of  different  chemical  reagents  upon  the  coloring-matter 
of  the  blood,*  and  has  concluded  that  arterial  and  venous 
blood,  in  the  recent  fluid  condition,  contains  a  substance  (cru- 
orine) which,  like  indigo,  is  capable  of  existing  in  two  differ- 
ent states  of  oxidation  and  color.  In  arterial  blood,  scarlet 
cruorine  is  the  form  in  which  it  is  found,  and  in  this  condition 
very  dilute  solutions  produce  two  very  sharply-defined  black 
bands  of  absorption,  and  close  to  and  parallel  with  D,  which  is 
the  more  intense  of  the  two ;  while  the  second  is  found  in  the 
green  part,  about  the  breadth  of  the  previous  band  distant 
from  it.  On  submitting  the  scarlet  cruorine  to  deoxidizing 
agents  to  a  moderate  extent,  the  cruorine  becomes  the  deoxi- 
dized or  purple  cruorine,  and  then  the  solution  is  light  or  deep 
purple,  according  to  its  degree  of  concentration.  Examined 
by  the  spectroscope  in  this  condition,  only  one  deep  broad  band 
of  absorption  is  found,  which  commences  about  D,  and  then 
passes  onward  to  the  green,  absorbing  the  wdiole  of  the  yellow 


*  "Proceedings  of  the  Royal  Society,"  1804,  pp.  355,  et  seq. 
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and  part  of  the  green.  If  a  dilute  solution  of  scarlet  cruorine 
be  shaken  up  with  an  atmosphere  of  carbonic  acid,  the  fluid 
does  not  exhibit  the  appearance  or  spectrum  of  venous  blood. 
It  is  evident,  therefore,  that  the  blue  color  of  venous  blood  is 
not  produced  by  the  presence  of  carbonic  acid  in  solution  ;  but 
by  a  reducing  action  in  the  capillaries  analogous  to  that  of 
other  reagents  ;  while  the  influence  of  sulphide  of  ammonium, 
sulphuretted  hydrogen,  or  the  hydra  ted  protoxide  of  iron,  or 
the  protochloride  of  tin,  or  the  peculiar  deoxidation  of  arterial 
blood  due  to  the  changes  going  on  in  the  systemic  circulation, 
are  all  instances  in  which  such  a  deoxidation  or  reduction  has 
been  in  action.  A  dilute  solution  of  scarlet  cruorine,  set  aside 
in  a  full,  closely-corked  vial,  or  with  very  little  air,  will  shortly 
pass  by  spontaneous  deoxidation  to  the  purple  cruorine,  and 
will  then  exhibit  all  the  optical  phenomena  of  this  peculiar 
substance  ;  but  resumes  its  scarlet  color  by  agitation  with  air. 
Prof.  Stokes  says  that  of  all  reducing  agents  an  ammoniacal 
solution  of  protochloride  of  tin  (previously  treated  with  suffi- 
cient tartaric  acid  to  prevent  the  precipitation  of  oxide  of  tin) 
is  the  most  efficient  reducing  agent,  and,  as  it  is  colorless,  it 
does  not  interfere  with  the  spectroscopic  appearances.  He 
says  that  when  a  few  drops  of  this  solution  are  added  to  a  solu- 
tion of  scarlet  cruorine,  the  latter  is  presently  reduced,  and  we 
have  the  spectrum  of  purple  cruorine.  If  the  solution  be  now 
shaken  up  with  air,  the  cruorine  is  reoxidized  to  the  scarlet 
form.  On  standing  a  few  minutes  it  again  becomes  reduced, 
and  the  solution  may  be  made  to  go  through  these  changes  re- 
peatedly until  all  the  tin  has  become  completely  oxidized. 
But,  when  blood  or  scarlet  cruorine  is  treated  with  an  excess 
of  deoxidizing  material,  or  has  become  changed  by  long  ex- 
posure to  air,  or  by  drying,  or  by  the  effect  of  sulphurous  and 
some  other  acids,  the  coloring-matter  becomes  brown  and  more 
insoluble  in  water.  It  is  then  changed  into  brown  hcematine, 
which  has  very  different  optical  properties  from  that  of  either 
scarlet  or  purple  cruorine.  The  two  dark  bands  of  absorption 
are  still  found ;  but  have  become  very  faint  and  much  less 
sharp  in  outline ;  while  a  third  dark  band  is  seen  in  the  red, 
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on  the  less  refrangible  side  of  D.  This  change,  when  produced 
by  age  and  exposure,  is  sometimes  months  in  being  fully  ac- 
complished, and  is  only  well  marked  on  the  appearance  of  the 
dark  band  in  the  red.*  As  cruorine  can  exist  in  two  different 
forms,  so  can  hsematine,  viz.,  the  brown  and  the  red,  the  lat- 
ter being  produced  by  deoxidizing  the  brown  hsematine  by 
some  reducing  agent,  as  hydrated  protoxide  of  iron.  These  two 
bands  of  absorption  occur,  as  in  scarlet  cruorine ;  but  capable 
of  being  readily  distinguished  from  those  by  their  position  and 
different  degrees  of  intensity.  In  red  haematine  an  interval 
exists  between  D  and  the  margin  of  the  first  band  of  absorption, 
which  in  red  luematine  is  less  sharp  than  that  in  the  scarlet 
cruorine,  or  than  its  fellow  in  the  same  spectrum ;  both  of 
which,  therefore,  are  in  red  haematine  found  in  the  green. 
Most  chemical  reagents  convert  scarlet  cruorine  into  brown 
haematine  without  any  previous  passage  through  the  state  and 
properties  of  purple  cruorine.  The  effects  of  reduction  on 
brown  hasmatine  are  evanescent,  and  the  solution  rapidly  be- 
comes deficient  in  optical  power ;  it  does  not  assume  the  former 
properties  of  brown  hasmatine.  The  absorption-bands  fade 
away  and  disappear,  the  one  nearer  to  D  being  the  more  per- 
sistent, and  remaining  sharp  during  several  days.  This  takes 
place  even  if  the  bottle  be  air-tight.f  Ketreatment  with  pro- 
toxide of  iron  will  again  reproduce  the  two  absorption-bands  as 
before. 

3.  It  has  been  proved  by  the  action  of  certain  reagents  that 
there  exists  in  the  blood,  or  in  the  products  of  decomposi- 
tion derived  from  it,  certain  substances  capable  of  oxidizing 
themselves  at  the  expense  of  the  cruorine  and  of  reducing  it. 
What  is  it  that  in  the  living  economy  tranforms  the  arterial 
into  venous  blood  ?  If  it  be  a  reduction,  we  ought  to 
find  in  the  venous  blood  the  characteristics  of  reduced  cru- 
orine. With  regard  to  the  phenomena  of  coloration,  there  is 
a  close  analogy  between  venous  blood  and  solutions  of  deoxi- 

*  Bird  Herapath.     Chemical  News,  English  edition,  svii.,  No.  431, 
pp.  114, 115;  No.  432,  p.  124. 
t  Ibid.,  loc.  cit. 
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dized  cruorine;  venous  blood  gives  not  only  the  reddish- 
brown  tint  which  belongs  to  reduced  cruorine,  but  even  when 
in  a  very  delicate  film  changes  color  and  becomes  a  greenish 
shade.  This  dichroism  of  venous  blood  was  first  observed  by 
Briicke.*  This  is  one  of  the  best  ways  to  distinguish  venous 
from  arterial  blood. 

4.  The  spectrum  of  venous  blood  differs  from  that  of 
arterial : 

(1.)  By  an  absorption  of  the  extreme  red. 
(2.)  By  a  darkening  of  the  interval  which  separates  the 
two  bands. 

(3.)  By  a  greater  transparency  for  the  blue  rays,  f 

5.  Various  reagents  produce  characteristic  blood-spec- 
tra. ■ 

(a.)  Carbonic  acid,  hydrogen,  and  nitrogen,  can  expel  oxy- 
gen from  the  combination  which  it  forms  with  cruorine.  Benoit 
says  that,  in  examining  sanguineous  solutions,  through  which 
he  had  passed  a  current  of  carbonic  acid,  he  had  seen  spectra 
wThose  characteristics  much  resemble  those  of  venous  blood.  It 
is  necessary  to  use  as  little  water  as  possible  in  making  the 
blood-solution,  as  carbonic  acid  is  more  soluble  in  serum  than 
in  water,;  water  dissolves  1  volume,  and  serum  1-J  volume.  % 
These  facts  prove  that  carbonic  acid  can  act  on  the  coloring- 
matter  of  the  blood  exactly  like  a  reducing  agent.  The  phe- 
nomena wThich  characterize  the  passage  of  the  blood  from  the 
venous  to  the  arterial  condition,  and  inversely,  consist  in  an 
alternating  oxidation  and  reduction  of  the  coloring-matter. 
Hence  the  very  important  role  which  this  body,  a  carriage 
charged  with  the  transportation  of  the  oxygen  from  the  lungs 
to  the  microscopic  element  of  the  tissues,  plays  in  the  preserva- 
tion of  life. 

(b.)  The  fixed  caustic  alkalies  act  slowly  on  the  coloring- 

*  "Wiener  Sitzungsberichte,"  x.,  1070,  und  xiii.,  485 ;  also  "Pogg. 
Ann.,*'  1855,  xciv.,  426. 

t"  Etudes  Spectroscopiques  sur  le  Sang;  par  Eene"  Benoit,"  1869, 
p.  77. 

X  Ibid.,  p.  79. 
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matter,  and  the  product  of  the  transformation  is  hsemato- 
sine,  which  is  easily  recognized  by  its  optical  characteristics. 
To  obtain  the  spectra  of  haematosine  in  a  distinct  manner,  it 
is  necessary  to  take  sufficiently  concentrated  solutions ;  the 
process  is  not  £s  sensible  as  that  for  cruorine.  Thus,  a  liquid 
which  gives  very  sharply  defined  the  bands  of  this  latter,  be- 
comes almost  entirely  transparent  when  a  little  ammoniacal 
alcohol  is  introduced.  (Ammoniacal  alcohol,  added  to  a  blood- 
solution,  converts  the  cruorine  into  haematosine.) 

(c.)  Acids  modify  the  optical  characteristics  of  blood. 
Zilost  organic  acids  may  be  mixed  with  blood  without  produ- 
cing a  precipitate.  If  a  sanguineous  solution  be  treated  by 
acetic,  lactic,  oxalic,  tartaric,  or  citric  acid,  the  color  passes  to 
a  reddish  brown,  and  a  profound  modification  is  produced  in 
the  absorption  spectrum.  The  two  primitive  bands  disappear 
completely,  and  a  new  and  not  very  intense  one  is  seen  nearly 
bisected  by  C.  The  absorption  at  the  most  refrangible  end 
retreats  considerably  toward  the  violet.  The  spectrum 
hsemine  is  obtained  when  an  acid  is  caused  to  act  on  a  san- 
guineous solution  already  treated  with  ammoniacal  alcohol ; 
hence,  hsemine  can  be  derived,  under  the  influence  of  acids, 
from  hsematosine  as  well  as  from  cruorine.  The  nature  of  the 
acid  employed  seems  to  have  a  very  slight  influence  on  the 
position  occupied  by  the  band  in  the  red  part  of  the  spectrum. 
Thus,  tartaric  acid  slightly  deviates  it  towards  the  left,  while 
citric  acid  causes  it  to  approach  slightly  the  yellow.  But 
these  differences  are  so  slight,  that  they  do  not  destroy  the 
characteristic  value  of  the  spectrum.  The  band  is  more  in- 
tense when  hot  acid  is  used.  Acids  which  precipitate  the 
blood  produce  the  same  transformation,  if  they  be  employed 
in  very  small  quantity.* 

(d.)  If  blood  be  treated  with  a  mixture  of  ether  or  alcohol 
with  an  acid,  the  spectrum  is  more  complicated.  Thus,  using 
acetic  acid,  we  see  not  only  the  band  in  the  red,  but  also  two 
other  bands  in  the  green,  which  correspond  neither  to  those  of 

*  u  Etudes  Spectroscopiques  sur  le  Sang ;  par  Rene  Benoit,"  1869,  pp. 
81-86. 
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red  cruorine  nor  those  of  reduced  hsematosine.  If  tlie  solu- 
tion is  sufficiently  concentrated,  the  first  band  is  well  defined 
and  all  the  more  refrangible  part  beyond  the  green  is  shad- 
owed ;  but  if  the  liquid  be  diluted  or  examined  in  thinner  lay- 
ers, then  slowly  the  two  bands  alluded  to  will  become  defined 
in  this  shadow  as  it  clears  up,  and  at  the  same  time  the  band 
in  red  diminishes  in  intensity  and  tends  to  disappear.  Hence, 
we  can  never  see  clearly  the  three  bands  simultaneously.  Be- 
noit  says  that,  in  examining  the  spectrum  produced  by  the  ad- 
dition of  an  acid  in  the  blood,  he  thought  he  could  sometimes 
see  traces  of  these  supplementary  bands.  It  might  be  thought, 
then,  that  they  also  belong  to  the  spectrum  of  hsemiiie,  and 
that  is  the  dissolvant  which  varies  their  visibility."  "When 
the  blood  has  been  treated  by  an  acid,  the  neutralization  of 
this  acid,  by  ammonia  or  an  alkaline  carbonate,  destroys  the 
spectrum  of  hsemine,  but  never  causes  the  primitive  absorption- 
bands  to  reappear. 

(e.)  Hoppe  has  shown  that  blood  treated  by  sulphuretted 
hydrogen  presents  a  characteristic  spectrum. f  If  a  sufficient 
quantity  of  this  gas  be  passed  through  a  sanguineous  solution, 
it  will  turn  a  livid  green,  which  becomes  black  when  the  film 
is  very  deep.  "With  the  spectroscope  it  gives,  besides  the  two 
normal  bands,  which  still  appear,  though  a  little  feeble  and  un- 
defined, a  third  band  in  the  red,  between  C  and  D,  but  nearer 
C,  very  well  defined  and  characteristic  of  sulphuretted  hydro- 
gen. The  absorption  is  increased  for  the  blue  and  green,  so 
that  the  third  band  is  followed  by  a  shadow,  so  that  it  is  some- 
times troublesome  to  distinguish  it.  The  sulphuretted  hydro- 
gen blood-spectrum  is  of  importance  in  certain  medico-legal 
investigations,  since  this  gas  is  evolved  from  the  stains  of 
decomposing  blood. 

(f.)  It  would  seem  that  the  blood-spectrum  is  unaltered 
by  carbonic  oxide,  protoxide  of  nitrogen,  ether,  chloroform, 
sulphide  of  carbon,  and  solution  of  alkaline  and  neutral  salts. 

*Ren6  Benoit;  op.  cit.,  p.  87. 

t  Hoppe  :  "  Virchow's  Archiv,"  1862,  xxiii.,  448. 
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APPENDIX. 

Notes  on  Medico-Legal  Applications. 

1.  It  is  impossible  to  distinguish  the  spectrum  of  human 
blood  from  that  of  animals. 

2.  By  treating  distilled  water,  holding  the  suspected  mat- 
ter in  solution,  with  appropriate  reagents,  the  spectra  of  re- 
duced cruorine,  of  heematosine,  etc.,  may  be  obtained  at  will ; 
that  is  to  say,  we  may  identify  blood  by  six  or  seven  different 
characteristic  spectra. 

3.  There  is  no  coloring-matter  known  which  will  give  a 
spectrum  which  an  expert  would  confound  with  that  of  blood. 
This  point  has  been  denied  by  Dr.  Forbes  Winslow,  by  Stein- 
metz,  and  more  especially  by  Paul  Bert.*""  Two  substances 
only  have  been  found  comparable  in  their  optical  effects  to 
those  of  hcematine — a  dilute  ammoniacal  solution  of  carmine, 
and  a  similar  solution  of  cochineal  in  ammonia,  which  color- 
ing-matters are  very  unstable  and  fade  quickly.  In  both  these 
liquids  the  same  coloring-matter  exists,  as  carmine  is  produced 
from  cochineal.  The  two  absorptive  bands  are  much  broader 
and  more  diffuse  than  any  of  the  optical  appearances  clue  to 
the  coloring-matter  of  blood,  though  most  like  those  of  brown 
hosmatine,  and  only  a  novice  could  possibly  mistake  the  one  for 
the  other,  while  the  least  attempt  at  chemical  investigation 
would  pronounce  them  different ;  the  action  of  heat  alone 
being  sufficient  to  coagulate  the  coloring-matter  of  blood, 
while  the  cochineal  and  carmine  would  remain  unchanged. 
Reducing  agents  would  also  settle  the  question.  Acids  im- 
mediately change  the  color  of  cochineal  solution  to  a  reddish- 
orange  deficient  in  absorptive  power,  and  even  a  spontaneous 
coloration  will  take  place  in  the  ammoniacal  solution  of  cochi- 
neal. Solutions  of  carmine  are  more  permanent.  Acetic  acid 
produces  no  change  at  first,  but  eventually  the  coloring-matter 

:;<  "Lemons  surla  Physiologic  Comparee  de  la  Respiration,"  etc.;  par 
Paul  Bert,  1870,  pp.  74,  75. 
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is  precipitated.  Sulphide  of  ammonium  does  not  alter  it  in 
the  least,  nor  does  the  alkaline  solution  of  protochloride  of  tin. 
On  adding  protochloride  of  iron  and  ammonia  to  any  solution 
of  carmine,  the  coloring-matter  is  immediately  precipitated 
in  combination  with  the  oxide  of  iron  as  a  brown  or  maroon 
colored  compound.  But  one  great  safeguard  in  medico-legal 
inquiries  will  be  the  absence  of  cochineal  or  carmine  from 
those  positions  in  which  blood  may  by  any  possibility  be  found, 
some  cloth  fabrics  alone  being  dyed  by  a  mordanted  cochineal. 
Some  scarlet  clothes,  also,  are  of  this  character,  and  the  carmine 
color,  being  fixed  with  alumina,  would  be  insoluble  in  cold 
water ;  whereas  the  cruorine  or  hsematin  would  dissolve  with 
more  or  less  facility  according  to  its  age.  It  is  therefore  evi- 
dent that  all  these  considerations  render  the  detection  of  blood- 
stain by  spectrum  analysis  a  matter  of  but  little  doubt  or 
difficulty,  even  when  in  minute  quantities.*  In  the  carmine 
spectrum  the  bands  are  much  less  sharply  limited  and  more 
refrangible  than  in  the  blood-spectrum ;  the  second  one  is 
much  the  darkest  and  disappears  the  last ;  finally,  there  is  no 
absorption  for  the  violet  rays,  f  Sorby  has  pointed  out  two 
spectra,  somewhat  like  those  of  blood,  viz.,  both  cochineal 
and  orcanette  when  treated  by  alum  ;  J  both  these  substances 
can  be  distinguished  by  the  different  refrangibility  of  the  two 
bands  and  by  the  non-absorption  of  the  violet.  Of  course,  in 
cases  of  doubt,  we  can  employ  equally  well  here  reagents,  and 
cause  the  apparition  of  hasrnine  or  hsematosine  spectra. 

4.  I  have  shown  that  the  comparative  spectra  of  cruorine 
and  of  a  solution  of  carmine  in  ammonia  have  their  respec- 

*  On  the  Use  of  the  Spectroscope  and  Micro-spectroscope  in  the  Discov- 
ery of  Blood-Stains  and  Dissolved  Blood,  and  in  Pathological  Inquiries." 
By  W.  Bird  Herapath,  M.  D.,  F.  K.  S.  Chemical  Mws,  English  edition, 
vol.  xvii.,  No.  432,  pp.  124,  125;  No.  431,  p.  115. 

t  Ren6  Benoit,  op.  cit.,  p.  97. 

X  H.  C.  Sorby :  "On  a  Definite  Method  of  Qualitative  Analysis  of 
Animal  and  Vegetable  Coloring  Matters  by  means  of  the  Spectrum  Micro- 
scope." (Proceedings  of  the  Royal  Society  of  London,  April,  1867,  xv., 
438.) 
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tive  absorptive  bands  colored  and  shaded  so  differently  that 
we  can  readily  distinguish  the  one  from  the  other.* 

5.  Blood-stains  undergo  with  time  a  decomposition  which 
must  necessarily  act  on  the  coloring-matter  and  weaken  its 
optical  characteristics.  Thus  they  appear  less  and  less  glar- 
ing as  the  stains  become  older.  These  transformations  are 
always  accomplished  very  slowly ;  thus  Yalentin  clearly 
proved  the  presence  of  blood  on  an  old  wooden  dissection-table 
which  had  not  been  used  for  three  years,  and  which  had  re- 
mained for  that  time  in  a  moist  locality,  and  on  an  old  rusty 
hook  which  had  formerly  served  to  hang  meat  on  in  a 
butcher's  shop.f 

Notes  on  Physiological  and  Pathological  Applications. 

1.  Additional  light  might  be  thrown  on  the  function  of 
the  spleen  by  examining  the  spectrum  of  the  splenic  vein  ; 
we  might  also  discover  the  origin  of  the  coloring-matter  of 
the  bile. 

2.  By  means  of  its  spectrum,  blood  may  be  easily  recog- 
nized in  urine,  and  detected  in  some  forms  of  albuminuria, 
even  if  it  be  also  charged  with  the  coloring-matter  of  bile. 
Highly -jaundiced  urine  absorbs  all  the  blue  end  of  the  spec- 
trum ;  but,  as  the  green,  orange,  and  red  rays  are  unaltered, 
the  two  bands  of  scarlet  cruorine  are  readily  seen.  The  re- 
cent menstrual  fluid,  when  dissolved  and  properly  diluted, 
gives  the  spectrum  of  scarlet  cruorine ;  so  does  urine  mixed 
with  menstrual  fluid,  even  if  highly  bilious.  $ 

3.  Perhaps  in  icterus,  in  the  typhoid  affections,  where  the 
blood  becomes  blackish,  in  melanosis,  characterized  by  the 
presence  of  colored  matters  in  the  blood,  etc.,  spectrum  analy- 
sis might  with  advantage  be  applied,  suggests  M.  Benoit. 

*  A.  II.  Gallatin  :  "  Note  on  the  Absorption  Bands  of  Ha3niatine  and 
Cruorine."    (Proc.  Lyc.  Nat.  Hist.,  N.  Y.,  vol.  i.,  p.  173,  1871.) 

t  Valentin:  "Der  Gebrauch  des  Spektroscops  zu  pbysiologischen und 
artzlichen  Zwecken,"  1863,  p.  98. 

\  W.  Bird  Herapath  :  op.  cit.,  loc.  cit. 
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Table  of  the  Eight  Different  Blood-Spectra. 


1.  Red  or  oxidized  cruorme. 

2.  Brown  or  reduced  " 


5.  Haemine. 


6.  Blood, 


NILS. 


The  origin  of 
•  these  spectra 
is  unknown. 


8.  Brown  or  oxidized  hasruatosine. 


7. 


it 


treated  by 
acidified 
ether. 


4.  Red  or  reduced 


S. 


HS.  J 


£Totes  ox  the  Deviations  ln  Color  of  jSTormal  and 


It  is  red  in  all  the  vertebrata ;  in  the  invertebrata  it  is  gen- 
erally not,  though  some,  as  the  leech,  have  red  blood.  In 
some  it  is  blue,  in  the  snail,  for  instance.  In  man,  both  white 
and  blue  blood  have  been  admitted.  If  drawn  during  diges- 
tion, when  much  chyle  is  in  circulation,  it  is  whitish.  A  case 
of  blue  blood,  the  only  observation  known,  is  reported  by  a 
physician  of  the  Hotel-Dieu.  A  woman  with  a  scorbutic 
affection  had  hasmorrhage  from  the  nose  and  eyes,  and  the 
napkins  were  colored  blue  by  the  blood.  Acids  had  no  effect 
upon  the  color,  and  alkalies  destroyed  it,  properties  belonging 
to  Prussian  blue.  The  red  color  varies :  that  of  woman  is 
said  to  be  less  red  than  that  of  man,  of  adults  than  of  chil- 
dren, that  of  the  cat  clearer  than  that  of  the  ox,  etc.  Pregnan- 
cy gives,  it  is  said,  a  darker  tint.  There  is  an  organ  whence 
the  blood  issues  red — the  kidney.  Gases  cause  the  most  inter- 
esting changes  of  color.  M.  Bernard  says  that  in  very  grave 
typhoid  fever  he  had  seen  the  blood  in  the  veins  not  rutilant, 
it  is  true,  but  of  a  cherry-color,  so  much  redder  than  is  natu- 
ral, that  when  the  vein  was  opened  he  had  at  first  supposed 
it  to  be  arterial.*  The  venous  blood  of  a  bird  killed  by 
carbonic  oxide  is  red — not  so  if  sulphuretted  hydrogen  be 
the  agent.  All  organs  save  the  kidney  can  change  the  color  of 
the  blood.  It  is  said  oxygen  reddens  and  carbonic  acid  black- 
ens the  blood.  When  an  animal  is  placed  in  an  atmosphere 
containing  thirty  per  cent,  carbonic  acid,  it  dies,  and  the  blood 
is  found  black  in  all  the  organs.    A  red  color  can  come  from 


Diseased  Blood. 


*  "  Notes  on  M.  Bernard's  Lectures  on  the  Blood,  by  Dr.  Atlee,"  1854, 
pp.  18,  22. 
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very  noxious  gases ;  thus  oxide  of  carbon  reddens  the  blood  very 
highly.  Even  after  coagulation  this  red  color  persists ;  though 
the  blood  is  blackened  by  carbonic  acid,  it  becomes  more  red 
on  exposure  to  the  air,  and  arterial  blood  under  the  same  cir- 
cumstances darkens.  The  carbonic  oxide  prevents  any  further 
change,  and  after  two  or  three  days  the  color  of  the  blood  is 
the  same.  Sulphuretted  hydrogen  blackens  the  blood,  and  it 
does  not  change  afterward.  This  color  is  of  importance  in 
cases  of  poisoning  by  charcoal.  In  these  it  is  not  the  carbonic 
acid  that  kills,  for  there  is  never  thirty  per  cent,  in  the  room  ; 
it  is  the  carbonic  oxide  that  destroys  life,  of  which  one  per 
cent,  in  the  atmosphere  is  fatal.  In  cases  where  persons  are 
killed  by  charcoal-vapor  the  blood  is  found  red,  except  when 
death  has  taken  place  after  their  removal  to  another  air.  If 
the  blood  be  found  black,  the  person  has  evidently  been  re- 
moved from  the  influence  of  the  charcoal  before  life  was  ex- 
tinguished.* The  blood-globules  are  easily  oxygenized ;  this 
property  can  be  readily  arrested  by  certain  substances.  Prus- 
sic  acid,  mingled  with  a  liquid  in  which  the  phenomena  of 
oxidation  are  taking  place,  arrests  them  immediately.  It  has 
exactly  the  same  effect  upon  the  blood,  so  far  as  color  is  con- 
cerned, as  carbonic  oxide  and  oxygen  itself.  Given  to  an 
animal,  the  blood  is  found  red,  and,  as  when  carbonic  oxide 
is  given,  a  further  change  in  color  is  prevented.  It  seems  as 
if  the  oxidizing  property  of  the  blood  was  at  once  arrested, 
the  animal  dying  because  it  has  no  oxygen,  its  blood  having 
lost  the  property  of  absorbing  it.f  When  an  animal  is  bled 
to  death  from  the  large  veins,  the  blood  at  first  flows  black, 
but  at  last  it  issues  red,  and  there  is  no  distinction  between  it 
and  that  in  the  arteries.  When  a  limb  is  detached  from  the 
body,  with  the  exception  of  the  artery  and  vein,  or,  for  greater 
security,  these  are  cut  also,  and  tubes  are  used  to  connect  their 
extremities,  the  blood  for  a  few  moments  returns  black  ;  but, 
as  soon  as  the  nervous  influence  is  extinguished,  it  returns 
red.    What  proves  the  necessity  of  the  aid  of  the  nerves,  in 


*  Bernard:  op.  cit.,  pp.  20,  21. 


t  Ibid.,  p.  21. 
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the  transformation  of  the  blood,  is  the  fact  that  if  the  nerves 
be  excited  by  galvanism,  the  returning  blood  becomes  black 
again.  *  In  the  blood  some  substances  have  their  chemical  ac- 
tions entirely  masked.  When  some  lactate  of  iron  in  solution 
is  dropped  into  water,  and  then  the  cyanide  of  potassium 
added,  prussic  blue  is  formed.  If  it  is  dropped  into  serum,  a 
kind  of  combination  is  produced  between  the  iron  and  albu- 
men, so  that  the  blue  is  not  formed  by  the  addition  of  the 
cyanide.  If,  however,  an  energetic  acid,  that  will  destroy  the 
albumen,  be  added,  the  color  will  at  once  be  formed.  When 
the  cyanide  and  the  lactate  are  injected  into  the  jugular  vein 
of  a  living  animal,  Prussian  blue  is  never  formed  in  the  blood  ; 
but,  when  these  substances  pass  out  in  the  urine,  or  into  the  in- 
testines, when  the  albumen  lias  been  destroyed,  then  Prussian 
blue  makes  its  appearance.f  "When  exposed  to  the  air,  the 
blood  of  the  cephalopoda  becomes  a  bright  blue,  and  that  of 
crabs  becomes  blackish.^ 

XoTES  OX  QUAXTITATIVE  SPECTRAL  AxALYSIS  OF  THE  BLOOD. 

Perhaps  before  long  we  will  be  able  to  make  reliable  quan- 
titative determinations  with  the  spectroscope.  Thus  it  might 
be  applied  to  perfect  the  method  of  Welcker  for  the  estima- 
tion of  the  quantity  of  blood  contained  in  the  animal.  Sup- 
pose that  to  obtain  an  absorption-band  of  a  certain  width,  with 
a  certain  light,  it  is  necessary  to  add  to  100  c.c.  of  water,  2  c.c. 
of  the  blood  of  a  dog,  for  instance.  If  we  rapidly  bleed  this 
dog,  and  then  wash  with  care  its  circulatory  system,  we  would, 
by  mixing  the  blood  with  the  washing- water,  obtain  perhaps 
ten  litres  of  colored  liquid.  To  refind  our  absorption-band 
with  its  exact  width,  it  would  be  necessary,  for  instance,  to 
mix  with  100  c.c.  of  water,  20  c.c.  of  our  liquid.  Then  20  c.c. 
of  the  liquid  would  contain  2  c.c.  of  blofld ;  hence  the  ten 
litres  would  contain  one  litre.§  Thus  might  also  be  estimated, 

*  Bernard :  op.  cit.,  pp.  21,  22.  t  Ibid.,  p.  32. 

X  Paul  Bert :  u  Legons  sur  la  Physiologic  Compares  de  la  Bespiration,' 
etc.,  1870,  p.  76. 

§  Ibid.,  op.  cit.,  pp.  76,  77. 
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by  this  method,  the  relative  quantity  of  blood-globules  or  at 
least  of  hoemato-crystalline,  which  the  blood  of  different  per- 
sons in  various  conditions  contains.  Perhaps  we  might  de- 
termine in  this  way  the  percentage  of  globules  contained  in 
the  blood,  in  chlorosis,  etc. 

Bibliography  of  Quantitative  Spectral  Analysis  of  the 
Blood  and  other  Colored  Fluids. 

W.  Peeter  :  "  Annalen  der  Chemie  imd  Pharraacie,"  Bd.  140,  S.  187- 
200,  1866. 

Berichte  der  Deutchen  Chemischen  Gesellschaft  zu  Berlin,  iv.,  p. 
404,  1871. 

R.  Vieroedt  :  "Ueber  die  Anwendung  des  Spectral- Apparates  zur  quan- 
titativea  Bestiinmung  von  Farbstoffen."    Berichte  der  Deutchen 
Chemischen  Gesellschaft  zu  Berlin,  iv.,  p.  327,  1871. 
"Die  Anwendung  des  Spectral-Apparates  zur  Messung  und  Yer- 
gleichung  der  Starke  des  farbigen  Lichtes."  1871. 

Hugo  Schiff:  "Ueber  die  quantitative  Bestimmung  von  Farbstoffen  ffiit- 
telst  des  Spektroskops."  Berichte  der  Deutchen  Chemischen 
Gesellschaft  zu  Berlin,  iv.,  p.  474,  1871. 

Additional  Notes  on  the  Color  of  Blood  in  Animals. 

The  blood  is  very  rarely  colorless :  it  is  so  in  the  echino- 
dermSj  the  amphioxus,  etc.  In  an  immense  number  of  inferior 
animals  it  has  a  feeble  bluish  color;  thus  the  cephalopoda, the 
gasteropoda,  spiders,  etc. ;  in  some  a  yellowish  or  reddish  tint ; 
as  in  many  insects,  crustaceans,  etc.  These  colorations  vary 
not  only  with  the  species,  but  often  even  with  the  individual. 
The  annelides  generally  have  red  blood,  but  in  some  species  it 
is  green.  In  all  the  vertebrata,  except  the  amphioxus,  it  pre- 
sents an  intense  and  well-known  red  color.*  In  almost  all 
the  invertebrata,  the  floating  corpuscles,  the  blood-globules, 
are  colorless.  But  there  are  some  exceptions.  Several  ob- 
servers, and  especially  Eouget,f  have  found  reddish  corpuscles 

*  Paul  Bert :  op.  cit.,  p.  69. 

fRouget:  "Xotesur  l'existence  do  Globules  colorSes  chez  plusieurs 
especes  d'animaiix/'  (Journal  ale  la  Physiologie  cle  V Homme  et  des  Ani- 
inaux.    Publie  par  Brown-Sequard  ;  t.  ii.,  p.  660,  1859.) 
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in  several  species  of  Ascidians  and  in  the  genus  Sipunculus. 
But,  in  the  great  majority  of  cases,  the  blood-coloration,  when 
it  exists,  is  due  to  the  plasma  in  which  the  corpuscles  swim. 
It  is  different  in  the  vertebrata  where  the  plasma  is  almost 
colorless. 

Spectral  analysis — that  beautiful  science  founded  on  the 
labors  of  Wollaston  and  Frauenhofer,  of  Brewster  and  Draper, 
of  Bunsen  and  Kirchhoff — is  still  in  its  infancy.  We  have  firm 
faith  that,  in  the  years  to  come,  many  difficulties  will  be  over- 
come by  the  man  of  science  in  the  realms  of  physiology,  pa- 
thology, and  diagnosis,  with  the  new  and  powerful  weapon 
which  they  have  presented  to  him. 

List  of  Valuable  "Works  axd  Memoirs  xot  directly  re- 
ferred to  est  Tnis  Beview. 

Dr.  Heruaxx  Eutexbeeg  :  "  Die  Lehre  von  den  Schadlichen  und  Giftigen 
Gasen,"  pp.  312-314,  I860. 

F.  Hoppe-Seylee  :  "  Handbuch  der  Physiologisch-  und  Pathologisch-cbemi- 

schen  Analyse."    3  Auf.  1870. 

''Erkennung  der  Vergiftung  rait  Kohlenoxyd."  Z.  f.  annal.  Chem., 
iii.,  439.    Ph.  Mag.  (4)  xxx.,  456. 

"  Weiteres  iiber  die  optischen  nnd  chemiscben  Eigenscbaften  des 
Blutfarbstoffes."  Centr.-Bl.  f.  d.  Med.  Wiss.   1864.  Nr.  52  und  53. 

G.  Valextixe:  u  Histiologische  und  Physiologische  Studien."    Abtb.  ix. 

Zeitscbrift  ftir  Biologie.    Bd.  vi. 

uEinige  neue  Beobachtungen,  iiber  das  Erkennen  des  Blutes  durch 

das  spektroskop."    Virch.  Arch.,  xxvi.,  p.  580. 
"W.  Preyer:  "Ueber  einige  Eigenscbaften  des  Hiiraoglobins  und  des  me- 

thamoglobins."    Pfliiger:  Archiv.,  Physiolog.,  i.,  395. 

"Die  Blutkrystalle."  1871. 
Kuhxe:  "Lebrbuch  der  Physiolog.  Chemie."  1868. 

V.  Gorup  Besaxez  :  "  Anleitung  zur  Q.ual.  v.  Quant.  Zoochera.  Anal." 
1871. 

Y.  Fumouze:  uLes  Spectres  d' Absorption  du  Sang."  1870. 
HriziXGA  :  "  Cheinisch.-biologiscbe  ISTotizen  iiber  Ozon."  Centralblatt, 
1867,  p.  323. 

Koschlakoff  et  Popoff  :  Centralblatt,  1867,  p.  405. 
KoscnLAKOFF  et  Bogomoloff  :  Centralllatt,  1868,  pp.  609  et  627. 
Natvrociii:  Centralblatt  far  die  Med.  Wiss.,  1867,  p.  178. 
L.  Popoff:  Centralblatt  far  die  Med.  Wiss.,  1868,  p.  657. 


100 


Transactions  of  the 


Hoppe-Seyler:  "  Jahresbericht  von  Virchow  und  Hirsch,"  1868,  p.  89. 

"  Ueber  die  Zersetzungsprodukte  des  Hemoglobins,"  Bericbte  der 
Chemiscben  Gesellschaft  zu  Berlin,  1870,  p.  229.  (Discovery  of  tbe 
44  substance  bcemocbromogene.1'  Hfematine  does  not  seem  to  be  tbe 
direct  product  of  tbe  decomposition  of  baemoglobine.  Tbere  is  an 
intermediate  body,  called  by  Hoppe-Seyler  "  substance  hs9mocbro- 
mogene."  The  presence  of  oxygen  is  necessary  to  tbe  formation  of 
hsematine  at  the  expense  of  tbe  htemoglobine.  If  the  decomposition 
of  this  latter  is  effected  in  a  vacuum,  it  is  no  longer  haematine  which 
is  formed,  but  a  very  unstable  body  which  is  transformed  into  hoema- 
tine  as  soon  as  it  comes  in  contact  with  oxygen.) 

II.  Feet:  " Traite*  d'Histologie  et  d'Histochimie."  Traduit  de  l'Allemand 
sur  la  3ieme  edition,  par  le  Dr.  P.  Spillman.  Avec  des  Notes  et  un 
Appendice  sur  la  Spectroscopic  du  Sang,  par  le  Dr.  Ranvier.  1871, 
p.  777. 

EuLENBERGet  Vohl:  "Archives  de  Virchow,"  t.  cxlii.,  p.  161. 
The  Academy  then  adjourned. 


Stated  Meeting,  October  19,  1871.    Dr.  E.  R.  Peaslee,  President, 

IN  THE  CnAIR. 

Drs.  0.  M.  Bell,  J.  Ackerman  Coles,  Edward  J.  Hogan, 
Josiah  C.  Nott,  Charles  P.  Eussell,  and  James  Y.  S.  Wool- 
ley,  were  inaugurated  Hesident  Fellows. 

Dr.  Charles  P.  Pussell  then  read  the  paper  of  the  even- 
ing, entitled — 

VITAL  STATISTICS  AND  THEIR  CLAIMS  UPON"  THE  PRO- 
FESSION. 

br  charles  p.  russell,  m.  d. 

Mr.  President  and  Fellows  of  the  Academy  : 

In  the  paper  which  I  shall  have  the  honor  of  reading  before 
you  this  evening,  I  have  attempted  little  originality.  The  sub- 
ject of  Nosology  is  an  old  one.  Its  application  to  statistical 
research,  on  a  large  scale,  is  of  more  recent  date.  Both  have 
been  expatiated  upon  by  many  eminent  men  to  whom  I  shall 
occasionally  refer,  and  of  whose  language  I  shall  frequently 
avail  myself  as  the  best  adapted  to  illustrate  the  theme. 
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Permit  me  in  the  beginning  to  sketch  briefly  the  origin  and 
progress  of  those  efforts  toward  nosological  classification  and 
generalization,  whose  fruition  we  are  now  enjoying.  The  vast 
throngs  of  figures  relating  to  life  and  to  death,  which  within  a 
few  years  have  accumulated  by  such  means,  are  slowly  but  cer- 
tainly unfolding  the  mysterious  laws  of  national  and  cosmical 
disease.  We  may  liken  them  to  the  myriads  of  stars  upon 
whose  countless  array  midnight  philosophers  have  looked,  and 
read  to  the  world  the  majestic  laws  of  space. 

We  know  that  in  antiquity  the  study  of  medicine  was 
monopolized  by  the  priestly  caste.  The  Hindoos  appear  to 
have  been  the  earliest  to  turn  their  attention  to  this  subject ; 
as  one  of  their  sacerdotal  medical  treatises  is  referred  to  an  age 
fourteen  centuries  before  Christ,  or  nine  hundred  years  ante- 
rior to  Hippocrates.  This  was  called  the  Ayur  Veda,  and  was 
a  synopsis  by  professional  writers  of  still  older  medical  lore. 
It'  contained  a  rude  classification  of  diseases  whose  principal 
divisions  were :  Psychological  disorders,  founded  upon  the 
Eastern  superstition  of  demoniacal  possession  ;  infantile  com- 
plaints ;  and  affections  of  the  generative  functions.  It  treated 
also  of  surgery,  pathology,  toxicology,  materia  medica,  and 
hygiene.  Other  works  of  a  similar  character  are  mentioned 
as  having  been  extant  among  the  Assyrians  and  the  early 
Egyptians  and  Greeks.  Althougli^some  endeavor  to  arrange, 
describe  and  individualize,  diseases  may  thus  be  traced  to  a 
period  far  anterior  to  the  age  of  Hippocrates  ;  the  descriptions 
handed  down  to  us  are  exceedingly  imperfect.  In  ancient 
times,  as  in  our  own,  pestilences  naturally  attracted  most  of 
the  popular  attention,  on  account  of  the  consternation  created 
by  their  ravages,  and  they  have  therefore  frequently  received 
historical  mention.  But  neither  the  classic  historians  of  the 
Jews,  the  Greeks,  nor  the  Romans,  described  with  any  precision 
the  plagues  which  swept  over  ancient  countries.  Notwithstand- 
ing that  Thucydides  gave  an  elaborate  description  of  a  pesti- 
lence by  which  Athens  was  devastated,  its  nature  remains  a 
mystery,  although  it  was  probably  an  epidemic  of  small-pox. 
A  great  number  of  plagues  were  mentioned  by  Livy,  but  it  is 
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impossible  to  determine  their  character.  Hippocrates  and 
Galen  were  more  precise  in  their  accounts  of  epidemics 
and  other  affections,  but  still  confounded  many  and  failed  in 
accurately  defining  others  which  they  have  recognized  and 
understood.  Celsus,  who  flourished  during  the  reign  of  Au- 
gustus, left  a  remarkable  and  systematic  review  of  the  mala- 
dies then  prevalent.  Notwithstanding  the  confusion  of  diseases 
and  ambignity  of  definition  which  characterized  the  writings 
of  these  distinguished  physicians,  their  delineations  were  often 
so  perfect  as  to  serve  the  purposes  of  modern  observers.  Al- 
though they  were  frequently  erroneous  in  their  speculations, 
they  were  clear  and  perspicuous  in  their  narrations  of  pathog- 
nomonic facts,  and  thus  establish  a  basis  for  nosological  arrange- 
ment. But  the  analysis  of  diseases,  like  the  other  departments 
of  medicine,  was  a  slowly-progressive  science,  interrupted  and 
modified  by  political  events.  During  the  middle  ages  medicine 
participated  with  its  sister  arts  in  the  general  obscurity  and 
barbarism.  Its  scientific  cultivation  was  confined  to  the 
Saracenic  Schools — the  principal  of  which  flourished  at  Bag- 
dad, Cairo,  Cordova,  and  Fez.  The  renowned  Arabian  phy 
sicians  Avicenna,  Avenzoar,  Theophail,  and  Averroes,  were 
familiar  with  the  aphorisms  of  Hippocrates  and  the  commen- 
taries of  Galen.  It  appears  that  on  the  conquest  of  Alexandria 
some  books  were  saved  from  the  burning:  of  its  magnificent 
library,  and  that  among  them  were  those  mentioned,  which  were 
soon  translated  by  the  Arabians.  Thus  they  became  disciples 
of  the  Greek  pathology,  resolving  diseases  into  the  four  great 
classes,  whose  peculiarities  were  severally  attributed  to  the 
sanguineous,  the  bilious,  the  phlegmatic,  and  the  melancholic 
temperament.  Many  of  their  religious  dogmas  were  necessarily 
interwoven  with  the  doctrines  which  they  promulgated. 

Although  systems  of  authentic  necrology  have  been  in 
vogue  for  three  hundred  years  in  some  places — for  example, 
in  Geneva,  Switzerland,  where  all  deaths  within  that  period 
have  been  recorded — it  was  considerably  later  that  the  en- 
deavor was  made  to  precisely  define  and  methodically  classify 
diseases.    "  Plater,"  in  the  language  of  Mason  Good,  "  may 
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be  regarded  as  the  morning-star  that  first  glimmered  in  the 
hemisphere  of  symptomatology,  as  Servetus  was  in  that  of  the 
circulation  of  the  blood."  The  light  of  both  was  feeble  and 
tremulous,  but  it  twinkled  in  the  midst  of  darkness  and  led  on 
to  the  brightness  of  day.  His  work,  entitled  "  Praxis  Medica," 
in  which  he  gives  an  imperfect  sketch  of  a  plan  of  symptom- 
atic nosology,  was  published  in  1602. 

Sydenham  subsequently  seized  the  thread  which  Plater  had 
first  taken  up,  and  in  1675  suggested  giving  to  diseases  short 
definitions,  such  as  those  by  which  plants  were  distinguished. 
His  recommendation  was  not  reduced  to  practice  until  1731, 
when  Franciscus  Boissier  de  Sauvages,  a  celebrated  professor 
of  medicine  at  Montpellier,  published  an  outline  of  a  nosolo- 
gical system  after  the  model  of  that  employed  by  botanists 
in  the  classification  of  plants — by  classes,  orders,  genera,  and 
species.  Linnseus  was  at  this  period  carrying  forward  his  re- 
markable system  of  botany.  Sauvages's  treatise,  which  had 
previously  been  strongly  indorsed  by  Boerhaave,  was  entitled 
"  JSouvelles  Classes  de  Maladies."  He  improved  it  from  time 
to  time  until,  in  1768,  shortly  after  his  death,  appeared  the  cul- 
mination of  his  labors  in  his  renowned  work,  the  "  Nosologia 
Methodica."  This  contained  the  first  full  and  systematic 
arrangement  of  diseases  ever  executed.  Sydenham's  sugges- 
tions had  quickened  in  the  well-stored  and  colossal  brain  of 
Sauvages  until  thence  sprang  forth  the  wisdom-armed  crea- 
tion that  gave  form  and  substance  to  every  successive  endeav- 
or of  the  kind.  He  was  fond  of  acknowledging  his  indebted- 
ness to  Sydenham,  whom  he  styled  "  Anglus  Hippocrates." 
Sauvages's  Nosology  embraced  ten  classes — each  introduced 
by  an  elaborate  pathological  synopsis — 41  orders,  315  genera, 
2,500  species,  and  innumerable  varieties,  with  the  definition 
of  each,  its  synonyms,  history,  diagnosis,  prognosis,  and  treat- 
ment. This  almost  endless  category  called  forth  from  M.  de 
Katte,  in  his  eulogy  of  Sauvages,  delivered  before  the  Royal 
Society  of  Sciences  at  Montpellier,  the  exclamation,  "  Quel 
nombre  prodigieux  d'ennemis !  " 

The  distinctions  of  Sauvages  were  generally  founded  upon 
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symptomatic  characters.  But  his  system  was  too  diffuse,  too 
full  of  ramifications — a  nosological  labyrinth,  immense,  won- 
derful, and  perplexing.  His  herculean  labors,  however,  pro- 
dued  a  deep  impression  upon  the  scientific  world,  and,  like 
all  great  inventions,  his  production  was  soon  subjected  to 
improvements  by  other  master-minds  throughout  Europe. 
Hence,  the  subsequent  attempts  of  Linnaeus,  at  Upsala,  in  his 
"  Genera  Morborum ;  "  of  Yogel,  at  Gottingen,  in  his  "  Defini- 
tiones  Generum  Morborum ; "  of  Sagar,  at  Iglaw,  Moravia,  in 
his  "  Sy sterna  Morborum  Systematica ; "  and  of  Cullen,  at  Edin- 
burgh, in  his  "  Synopsis  Nosologic  Medicse."  That  of  Cullen 
appeared  in  1792,  and,  on  account  of  its  intrinsic  merits,  at 
once  supplanted  all  others.  His  method  of  classification 
resembled  Sauvages's  somewhat  in  form,  but  was  even  more 
comprehensive,  while  it  was  characterized  by  greater  brevity, 
simplicity,  and  accuracy  of  definition.  It  contained  but  four 
classes — Pyrexias,  Neuroses,  Cachexias,  and  Locales.  He  re- 
duced the  44  orders  of  Sauvages  to  20,  and  his  315  genera  to 
151.  He  did  not  attempt  to  arrange  the  diseases  according  to 
their  proximate  causes,  but  more  especially  with  reference  to 
the  pathological  elements  upon  which  they  depend.  Such  a 
system,  however,  must  necessarily  have  partaken  of  the  imper- 
fections which  marked  contemporaneous  opinion  or  conjecture, 
and  have  been  subjected  to  continual  modification.  Naturally, 
therefore,  it  became  gradually  overwhelmed,  and  sank  at  last 
under  the  waves  of  increasing  knowledge. 

Cullen's  chief  competitors  were  Selle,  Ploucquet,  Pinel, 
Crichton,  and  Darwin.  Time  does  not  admit  of  more  than  an 
allusion  to  them.  They  made  few  innovations  upon  Sauvages's 
system,  generally  recognizing  the  same  principle  of  making 
divisions  dependent  upon  the  prominence  of  particular  symp- 
toms. 

The  first  attempt  made  in  Great  Britain  to  improve  on 
Cullen  was  that  of  Macbride,  whose  four  primary  divisions 
were  into  Universal,  Local,  Sexual,  and  Infantile  disorders. 

More  modern  nosologies  have  been  devised  by  Parr,  Bichat, 
Vicq-d'Azyr,  Richerand,  Young,  Mason   Good,  and  Farr. 
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Young  and  Good  classified  diseases  according  to  the  special 
functions  involved.  Mason  Good's  division  was  into  affections 
of  the  Digestive,  the  Respiratory,  the  Sanguineous,  the  Ner- 
vous, the  Sexual,  and  the  Excernent  Functions,  with  a  distinct 
class  for  fortuitous  lesions  and  deformities. 

Prof.  Carswell  proposed  a  classification  founded  upon  the 
elementary  phenomena  and  products  of  diseases — a  rather  im- 
-practicahle  one  in  the  present  state  of  medical  observation. 

Many  other  nosological  classifications  have  been  propounded 
and  employed  by  eminent  men  to  facilitate  their  own  special 
investigations.  Some  are  suitable  only  for  the  practitioner ; 
others  for  the  anatomist,  the  physiologist,  the  pathologist,  the 
medical  jurist.  All  such  endeavors  to  reduce  to  system  have 
helped  to  increase  our  stock  of  knowledge  in  fulfilling  the  spe- 
cific objects  for  which  they  were  devised.  In  classifying  dis- 
eases, the  extent  to  which  their  analysis  should  be  carried  must 
depend  upon  circumstances,  and  for  statistical  uses  the  indi- 
viduality of  the  facts  should  be  sufficiently  preserved,  while 
the  distinctions  should  not  be  more  subtle  than  is  necessary  to 
separate  the  facts.  Such  a  system,  and  one  applicable  to  the 
wants  of  different  populations,  was  a  problem  first  solved  by 
Dr.  "William  Farr.  A  statistical  congress  was  convened  in 
Paris,  under  the  auspices  of  the  French  Government,  in  Sep- 
tember, 1855,  to  consider  this  subject,  and  they  agreed  upon  a 
nomenclature  of  the  causes  of  death  essentially  the  same  as 
that  proposed  by  Dr.  Farr.  At  another  congress,  held  in 
Vienna  in  185T,  a  uniform  nomenclature  and  plan  of  registra- 
tion for  all  the  European  states  was  determined  upon.  Dr. 
Farr's  classification  was  not  so  generally  adopted;  but  has 
since  been  making  its  way  in  Germany  and  other  portions  of 
Europe.  This  nosological  classification,  though  by  no  means 
perfect,  doubtless  possesses,  in  its  practical  bearings  upon  pub- 
lic health,  advantages  over  every  system  that  has  preceded  it. 
Let  us  examine  for  a  few  moments  the  principles  upon  which 
it  depends.  Its  primary  divisions  are  five,  and  are  founded 
upon  the  manner  in  which  diseases  of  similar  character  or 
type  affect  the  population.    Thus,  we  have,  first,  the  great 


106 


Transactions  of  the 


class  of  zymotic  diseases,  chiefly  comprising  fevers  par  excel- 
lence— the  epidemic,  endemic,  and  contagious  or  infections 
disorders — which  suddenly  attack  masses  of  people — which 
spring  from  different  sorts  of  malaria  or  from  specific  commu- 
nicable poisons — contaminate  the  atmosphere  and  the  water, 
and  decimate,  in  a  brief  time,  civil  and  military  communities. 
We  read  in  sacred  history  of  whole  armies  having  been  sud- 
denly swept  away,  as  that  of  Sennacherib,  which,  while  be- 
sieging Jerusalem,  lost  185,000  men  in  a  single  night  under 
the  deadly  breath  of  the  destroying  angel —  a  beautiful  meta- 
phor, probably,  for  the  swift  and  invisible  blow  of  the  pesti- 
lence. It  has  been  well  remarked  that  these  diseases  "  dis- 
tinguish one  country  from  another — one  year  from  another." 
They  have  formed  epochs  in  chronology,  and,  as  JSTiebuhr  has 
shown,  "  have  influenced  not  only  the  fall  of  cities,  such  as 
Athens  and  Florence,  but  of  empires."  This  great  class  of 
maladies  is  the  index  of  salubrity ;  it  is  this  class  which  varies 
to  the  greatest  extent  in  different  climates  and  seasons ;  that 
constitutes  the  principal  difference  between  the  health  of  va- 
rious peoples  and  periods.  It  is  eminently  proper,  therefore, 
notwithstanding  the  features  which  serve  to  distinguish  these 
affections  clearly  from  one  another  as  from  those  of  a  different 
class,  that  they  should  be  grouped  together.  The  resemblance 
in  their  effects  and  influence  is  of  vastly  more  importance  than 
the  disj>arity  in  their  several  traits.  Associated  in  the  same 
class,  and  partaking  of  their  peculiarities  in  a  minor  degree, 
we  have  epizootic,  parasitic,  and  inoculated  diseases,  with 
those  resulting  from  the  deprivation  of  sustenance  and  abuse 
of  drink. 

Besides  the  zymotic  disorders  there  is,  as  Dr.  Farr  expresses 
it,  "  a  legion  of  diseases,  never  halting,  and  not  so  much  con- 
trolled by  external  circumstances,  viz.,  sporadic  diseases,  or 
ordinary  maladies  of  every-day  occurrence."  These  are  some- 
times hereditary,  sometimes  apparently  spontaneous,  or  trace- 
able to  various  exciting  causes ;  but  not  generally  regarded  as 
capable  of  direct  propagation.  They  participate  frequently 
in  the  fluctuations  of  zymotic  diseases,  being  often  modified 
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thereby,  and  thence  assuming  different  types.  First  among 
these  are  the  constitutional  diseases,  including  the  diathetic,  as 
rheumatism  and  cancer,  and  the  tubercular,  as  phthisis,  scrof- 
ula, marasmus,  and  hydrocephalus.  Next  we  haye  the  great 
class  of  local  disorders — affections  of  special  organs  grouped 
in  distinct  systems,  as  meningitis  in  the  neryous ;  aneurism  in 
the  circulatory  ;  pneumonia  in  the  respiratory  ;  peritonitis  in 
the  digestive ;  Bright's  disease  in  the  urinary  ;  metritis  in  the 
generative ;  necrosis  in  the  locomotory  and  osseous  ;  and  boils 
in  the  integumentary. 

Xext  come  developmental  diseases,  or  those  arising  from 
morbid  action  of  the  formative,  reproductive,  or  nutritive  pro- 
cesses, as  disorders  of  newly-born  children  ;  premature  and 
preternatural  births ;  cyanosis ;  atelectasis ;  spina  bifida  and 
other  malformations  ;  diseases  of  women  incident  to  the  puer- 
peral state  or  to  menstrual  irregularity  ;  affections  peculiar  to 
advanced  age,  such  as  senile  gangrene  and  decay  ;  and  disease 
consequent  upon  imperfect  nutrition,  as  atrophy. 

The  final  class  embraces  deaths  due  to  violent  causes,  the 
direct  results  of  physical  or  chemical  forces,  whether  applied 
accidentally,  suicidally,  or  homicidally,  and  comprising,  as  a 
rule,  cases  necessarily  subject  to  judicial  investigation.  Dr. 
Farr  remarks  that,  in  a  political  point  of  view,  violent  deaths 
are  of  great  importance,  as  they  bear  more  upon  the  efficient 
part  of  the  population.  He  regards  them  as  a  very  prominent 
class,  which  should  be  distinguished  from  all  the  others,  and 
this  illustrates  the  point :  "  A  watch  or  machine  may  be  de- 
stroyed by  dashing  it  upon  the  ground  or  throwing  it  into  the 
fire.  Its  motion  may  also  be  arrested  by  internal  causes,  hav- 
ing their  source  in  its  own  mechanism.  In  the  body  are  in- 
numerable processes  going  on  which  are  not  mechanical,  and 
a  change  in  which  will  destroy  life,  as  the  acid  fermentation 
destroys  milk  or  wine  without  any  mechanical  agency." 

I  have  taken  the  liberty  to  review  Farr's  classification  at 
some  length,  and  have  consequently  reiterated  points  which 
are  undoubtedly  familiar  to  most  of  those  present.  There  may 
be  others,  however,  who  may  not  have  had  occasion  to  exam- 
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ine  this  nosology,  and  therefore  I  have  indicated  its  salient 
features,  in  order  that  my  subsequent  remarks  may  be  correctly 
interpreted  by  all. 

Before  proceeding  to  detail  the  difficulties  which  attend  the 
proper  classification  of  the  various  causes  of  death  as  they  are 
returned  to  the  Health  Department,  I  will  say  a  few  words 
with  reference  to  the  history  of  our  municipal  registration. 

The  official  memorial  of  deaths  in  New  York  City  dates 
back  to  1798,  in  which  year  were  registered  the  names  of  five 
persons,  three  infants  and  two  adults.  It  is  somewhat  singu- 
lar that  both  of  the  latter  were  negroes.  In  1799  and  1800  no 
names  were  entered  on  the  register.  In  1801  there  were  43  ; 
in  1802,  843  ;  in  1803,  1,134;  and  in  1804,  725.  From  that 
date  up  to  1811  none  were  registered  save  in  1808,  and  then 
but  424.  In  1811  only  40  names  were  recorded.  Thus,  within 
fourteen  years,  in  an  average  population  of  70,000,  there  were 
registered  an  annual  average  of  but  230  deaths.  In  1812 
there  were  recorded  2,503  deaths — the  first  fair  approximation 
to  the  actual  number. 

Many  of  these  early  entries  were  indefinite,  as,  for  example : 
"Mrs.  Dick's  child,  aged  two  years:  place  of  death  Green- 
wich Street"— no  disease  specified  ;  and  "  George  Bennison's 
three  children,  interred  in  one  grave."  There  were  a  few 
registries  of  the  names  of  persons  dying  elsewhere  than  in  the 
city,  as  in  Westchester  or  even  Philadelphia — one  being  sim- 
ply recorded  as  "  brought  seventy  miles  for  interment  "  here. 
Under  the  heading  of  "  remarks  "  in  these  venerable  books,  is 
occasionally  found  some  quaint  record.  As,  for  example,  we 
are  informed  that  ¥m.  Powell  died  on  August  1,  1803,  of  a 
"  casualty ;  by  taking  too  large  a  vomit."  Fortunately,  per- 
haps, for  the  posthumous  reputation  of  Mr.  Powell's  physician, 
there  was  preserved  in  those  days  no  record  of  the  names  of 
medical  attendants. 

Although  individual  observers  have  left  us  accounts  of 
various  diseases  which  prevailed  here  in  the  last  century — 
principally  those  of  a  pestilential  nature — no  attempt  was 
made  to  collect  authentic  statistics  of  general  mortality  until 
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1803,  when  Jolm  Pintard,  Esq.,  published  the  first  bill  of 
mortality,  extending  from  November  1,  1801,  to  January  1, 
1803.  Mr.  Pintard  at  the  same  time  endeavored  to  direct 
public  attention  to  the  importance  of  a  complete  registration, 
not  only  of  deaths,  but  also  of  births  and  marriages  ;  but 
without  much  success,  as  no  laws  encouraging  such  registration 
were  enacted  by  the  State  until  1847,  and  it  was  only  in  1853 
that  a  statute  embodying  stringent  and  specific  provisions  in 
these  regards  was  adopted.  But  very  little  attention,  com- 
paratively, was  paid  to  the  act,  and  no  attempt  made  to  en- 
force its  requirements.  The  number  of  marriages  and  births 
returned  increased,  to  be  sure,  but  were  still  exceedingly  de- 
ficient, as  they  remain  to  this  day,  not  much  to  the  credit  of 
those  who  are  delinquent  in  contributing  to  such  important 
branches  of  registration.  The  number  of  deaths  reported  was 
also  far  from  being  complete.  The  City  Inspector  supplied 
undertakers  with  burial-permits  signed  in  blank,  and  they  or 
the  cemetery-keepers  returned  the  certificates  of  death  at  their 
discretion.  The  most  flagrant  abuses  were  thus  possible.  This 
practice  continued  to  a  certain  extent  up  to  the  organization 
of  the  Metropolitan  Board  of  Health,  in  1866,  after  which,  no 
burials  were  permitted  until  the  proper  certificate  of  death 
had  been  deposited  at  the  Central  Office.  Imperfect  as  had 
been  the  registration  of  death  prio*  to  1866,  the  classification 
of  their  causes  had  been  even  more  so.  As  there  was  no  super- 
vision of  any  description  over  the  returns,  a  large  number  of 
certificates  were  necessarily  received  which  assigned  the  most 
indefinite  and  unmeaning  causes,  such  as  congestion,  corpulen- 
cy, hereditary  or  congenital  disease,  extravasation,  inflamma- 
tion, inflammatory  fever,  polypus,  ulceration,  bleeding,  etc.  It 
seems  almost  incredible  that,  but  a  little  over  five  years  since, 
such  certificates  should  have  been  sent  forward  to  serve  as  a  basis 
for  most  vital  scientific  inquiries.  Yery  little  had  been  attempt- 
ed at  classifying  even  those  diseases  which  were  recognizable 
until  1843,  when  Dr.  Griscom,  during  a  brief  term  of  office  in 
the  City  Inspector's  department,  introduced  the  first  improve 
ments.    Thereafter,  the  principal  zymotic  affections  were 


110 


Transactions  of  the 


grouped  together ;  but  many  others  were  assigned  an  uncertain 
and  variable  position.  This  was  a  great  step  in  advance,  but  was 
abandoned  in  1859  bj  Dr.  Ramsay,  then  registrar  of  vital 
statistics,  who  returned  substantially  to  the  old  method  of 
simply  alphabetical  arrangement.  He  made  a  separate  table 
of  deaths  from  external  causes,  which,  besides  those  from  vio- 
lence, embraced  cyanosis,  malformation,  old  age,  premature 
births,  and  sunstroke  ;  a  rather  motley  assemblage. 

In  March,  18fi6,  the  newly-organized  Metropolitan  Board 
of  Health  intrusted  the  vital  statistics  of  this  city  to  the  su- 
pervision of  Dr.  Elisha  Harris,  to  whom  we  are  indebted  for 
the  adoption  of  Fair's  system  of  classification.  Since  that 
time  the  causes  of  death  have  been  arranged  in  accordance 
with  that  method — those  of  each  week  being  separately  classi- 
fied— the  weeks  being  consolidated  into  quarters  and  the  lat- 
ter into  years.  As  the  same  system  is  pursued  in  Great  Brit- 
ain and  other  countries,  constant  international  exchanges  and 
comparisons  are  practicable,  which  are  not  simply  confined  to 
individual  affections,  but  are  applicable  as  well  to  immense 
groups  of  cognate  diseases.  In  this  manner,  statistics  of  mor- 
tality assume  vast  importance,  and  present  for  our  considera- 
tion manifold  questions  of  a  physical,  political,  and  social  char- 
acter. They  determine  the  laws  which  regulate  the  duration 
of  life,  and  afford  bases  for  .calculations  materially  affecting  the 
interests  of  millions.  Statistics  are  far  from  being  the  barren 
array  of  figures  ingeniously  and  laboriously  combined  into 
columns  and  tables,  which  many  persons  are  apt  to  consider 
them.  They  constitute,  rather,  the  ledger  of  the  people,  in 
which,  as  the  merchant  in  his  books,  the  citizen  can  read  at 
once  all  the  results  of  a  year  or  of  a  period  of  years  as  com- 
pared with  other  years  or  periods,  and  can  deduce  the  profit 
or  the  loss  which  has  accrued  to  the  account  of  morals,  vital- 
ity, education,  wealth,  or  power.  It  has  been  well  said  that 
"  science  has  nothing  to  offer  more  inviting  in  speculation,  than 
the  laws  of  vitality,  the  variations  of  those  laws  in  the  two 
sexes  at  different  ages,  and  the  influence  of  civilization,  occu- 
pation, locality,  seasons,  and  other  physical  agencies,  either  in 
generating  diseases  or  in  improving  the  public  health." 
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But,  putting  aside  this  broad  and  philosophic  view  of  the 
importance  of  mortuary  statistics,  it  is  obvious  that  the  appli 
cation  of  their  deductions  must  be  of  great  benefit  to  the  phy- 
sician as  a  practitioner.  This  was  perceived  even  as  far  back 
as  Sydenham,  who  inculcated  the  doctrine  that  the  treatment 
of  diseases  should  have  a  reference  not  only  to  the  immediate 
symptoms  and  to  the  season,  but  also  to  the  epidemic  consti- 
tution of  the  year  and  the  locality.  It  has  been  said  by  a  dis- 
tinguished author  that  "  man  is  not  born,  does  not  live,  does 
not  suffer,  does  not  die  in  the  same  manner  on  all  points  of 
the  earth.  Birth,  life,  disease,  and  death,  all  change  with  the 
climate  and  soil — all  are  modified  by  race  and  nationality." 
Medicine,  with  the  other  natural  sciences,  has  now  abandoned 
vague  hypothesis  for  truths  determined  by  observation.  Nu- 
merical expressions  are  now  substituted  for  uncertain  and 
conjectural  assertions.  Only  a  limited  number  of  facts,  how- 
ever, are  contained  within  the  horizon  of  a  single  observer. 
Power  is  derived  from  the  aggregate  observations  of  many. 
But,  however  remarkable  may  be  the  circumstances  which  are 
thus  brought  into  view,  they  must  owe  all  their  value  to  prop- 
er classification,  or,  in  other  words,  to  the  manner  in  which 
they  are  pi'esented,  both  relatively  and  as  a  whole.  The  sig- 
nificance of  mortuary  classification  is  entirely  dependent  upon 
the  accuracy  of  information  supplied  by  death-certificates. 
As  this  becomes  more  apparent  to  the  profession,  and  they 
recognize  the  full  bearing  upon  the  science  of  medicine  of 
such  masses  of  facts,  they  must  also  perceive  that  every  single 
contribution  to  vital  statistics  is,  in  its  ultimate  value,  as  so 
much  "  bread  cast  upon  the  waters  "  destined  to  be  u  returned 
after  many  days." 

These  certificates  of  death  pour  into  the  Bureau  of  Vital 
Statistics  incessantly,  in  a  huge,  chaotic  mass,  without  form  or 
meaning ;  they  must  at  once  be  severally  grouped,  analyzed, 
and  arranged  in  their  appropriate  places.  Their  resultant  fig- 
ures must  not  lie.  The  whole  edifice  must  be  built  upon  a 
substantial  foundation  of  truth,  or  it  will  be  defective,  how- 
ever massive  and  imposing  in  appearance.    But,  in  the  first 
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place,  gentlemen  (and  in  this  lies  the  inherent  responsibility 
of  the  profession  itself),  the  fundamental  facts  of  which  I  have 
spoken  must  he  facts — clear  and  unmistakable  ;  and  each  must 
be  so  unequivocally  presented  as  to  admit  of  but  one  inter- 
pretation. These  facts  are  communicated  to  ns  only  upon 
certificates  of  death  ;  they  should  not  be  couched  in  vague  or 
ambiguous  language,  for  upon  a  proper  conception  of  their 
meaning  depends  the  whole  fabric  which  we  construct. 

To  many  it  may  seem  superfluous  to  dwell  upon  this  point; 
but  it  is  a  vital  one,  and  moreover  one  scarcely  appreciated 
by  the  profession.  Dr.  Samuel  Henry  Dickson,  of  Philadel- 
phia, in  an  article  recently  published  in  the  Medical  Record, 
and  having  reference  to  the  same  point,  says  :  "  My  purpose 
in  preparing  this  paper  was  to  urge  upon  my  medical  breth- 
ren the  necessity  of  taking  action  upon  the  subject  discussed, 
and  rescuing  the  profession  from  the  shame  of  a  registration 
whose  defects  are  all  owing  to  their  neglect,  and  whose  value 
to  the  community  would  be  vastly  enhanced  if  they  would  aid 
the  officials  in  the  performance  of  the  duties  which  they  en- 
deavor to  fulfill,  but  which  are  rendered  so  much  more  difficult 
by  the  want  of  skillful  and  prudent  direction."  In  this  con- 
nection, however,  I  am  happy  to  state  that  the  profession  of 
Xew  York,  as  a  rule,  are  now  much  more  careful  and  minute 
in  their  returns  than  formerly ;  such  indefinite  causes  as  can- 
cer, congestion,  dropsy,  inflammation,  fever,  haemorrhage,  etc., 
of  which  Dr.  Dickson  justly  complains,  being  here  rarely 
given.  It  may  be  safely  asserted  that  our  statistics  of  mortal- 
ity are  now  more  accurate  than  those  of  any  other  city  of  the 
United  States.  But  there  are  a  few  important  points  occasion- 
ally misunderstood  or  neglected  by  physicians,  to  which  I  shall 
refer,  as  I  am  confident  that  they  do  not  receive  the  attention 
which  they  deserve. 

The  functions  of  the  Bureau  of  Vital  Statistics,  so  far  as 
they  relate  to  mortality,  are  threefold  and  distinct.  They 
consist — first,  in  authorizing  the  legal  interment  of  the  dead ; 
second,  .  in  the  accurate  registration  of  various  particulars 
descriptive  of  each  deceased  for  future  identification;  and, 
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third,  in  the  scientific  and  systematic  classification  and  analy- 
sis for  public  use  of  those  affections  which  terminate  human 
existence.  ]\Tow,  as  the  law  makes  it  incumbent  upon  every 
physician  who  has  attended  a  person  in  a  last  illness,  to  pre- 
sent to  the  Bureau  of  Yital  Statistics,  within  a  specified  time, 
a  certificate  of  death  containing  various  details ;  and  as  such 
certificates  afford  the  only  data  upon  which  the  bureau  is  ena- 
bled to  accomplish  the  functions  stated,  it  is  essential  that  each 
certificate  should  be  distinctly  legible,  and  convey,  in  brief,  as 
exact  a  statement  as  the  physician  can  possibly  supply.  The 
certificate  upon  presentation  is  first  critically  examined,  to  dis- 
cover whether  the  death  can  be  attributed  to  any  cause  which 
will  necessitate  a  coroner's  investigation.  In  such  an  in- 
stance, it  is  the  legal  duty  of  the  physician,  or  the  friends  of 
the  deceased,  to  report  the  death  directly  to  the  coroners  or 
the  police  ;  but,  as  neither  the  general  public  nor  the  profes- 
sion are  fully  acquainted  with  the  provisions  of  the  law,  many 
of  these  cases  are  submitted  to  the  judgment  of  the  registrar. 
Section  first  of  the  amended  law  upon  this  subject,  passed  at 
the  last  session  of  the  Legislature,  reads  as  follows :  "  Here- 
after, when,  in  the  city  and  county  of  New  York,  any  person 
shall  die  from  criminal  violence,  or  by  a  casualty,  or  suddenly 
when  in  apparent  health,  or  when  unattended  by  a  physician, 
or  in  any  suspicious  or  unusual  manner,"  the  coroner  shall  be 
summoned  to  hold  an  inquest.  Laws  to  determine  the  neces- 
sity of  inquests  have  always  been  extremely  vague  and  diffi- 
cult of  application.  The  act  of  1817  directed  the  coroners 
to  investigate  the  death  of  every  person  dying  "  imder  such 
circumstances  as  to  require  an  inquest"  which  according  to 
the  revised  statutes  was  to  be  held  whenever  "  aj?erso?i  had 
been  slain  or  had  suddenly  died." 

The  amended  law  which  I  have  quoted  above  seems  to  be 
sufficiently  explicit.  In  order  that  it  may  not  be  violated,  it 
becomes  necessary  for  the  physician  in  every  instance  to  state 
clearly  the  actual  character  of  the  fatal  affection,  and  particu- 
larly the  nature  of  any  external  cause  in  diseases  which  so 
often  depend  upon  violence ;  such  as  fractures,  wounds,  cry- 
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sipelas,  peritonitis,  gangrene,  pyemia,  tetanus,  phlebitis,  gas- 
tritis, etc.  If  such  affection  have  not  arisen  from  any  such 
cause,  its  character  should  be  specifically  indicated  ;  as,  if  the 
registrar  be  not  satisfied  in  this  respect,  the  certificate  is  neces- 
sarily returned  for  the  required  information  before  the  burial 
can  be  authorized. 

The  coroners,  however,  do  not  insist  upon  the  literal  inter 
pretation  of  the  law  cited,  but  leave  much  to  the  discretion  o 
the  registrar.  For  instance,  it  may  happen  that  in  an  old 
chronic  case,  as  one  of  phthisis,  bronchitis,  Bright's  disease, 
senile  decay,  and  the  like,  the  physician  may  not  have  visited 
his  patient  for  weeks  or  not  even  months  before  death,  and  yet 
may  be  morally  certain  of  the  cause.  In  similar  instances,  as 
well  as  most  cases  of  apoplexy,  heart-disease,  and  trivial  acci- 
dents, the  coroner  is  not  notified,  although  by  a  strict  construc- 
tion of  the  law  he  might  claim  an  inquest. 

2.  Each  item  of  name,  age,  condition,  etc.,  should  be  ob- 
tained from  the  friends  with  scrupulous  care,  and  should  be 
inscribed  upon  the  certificate  so  distinctly  as  to  render  a  mis- 
take impossible.  All  these  particulars  have  to  be  copied  into 
registers;  transcripts  from  such  records  are  constantly  de- 
manded for  legal  purposes,  particularly  for  transmission  to 
Europe,  where  in  most  courts  of  law  they  are  the  only  recog- 
nized, documents  for  special  uses,  and  become  invalidated  by 
the  slightest  error.  Their  inaccuracy,  therefore,  often  occa- 
sions indefinite  trouble  and  prolonged  litigation.  Almost  daily 
mistakes  of  this  sort,  originating  with  the  physicians,  are  dis- 
covered, and  their  amendment  is  frequently  attended  with 
great  difficulties. 

3.  With  regard  to  causes  of  death  upon  certificates,  I  shall 
offer  a  few  additional  suggestions. 

The  question  is  frequently  put,  "  What  is  meant  by  first 
and  second  causes  of  death  % "  The  terms  are  certainly  not 
exact,  and  are  apt  sometimes  to  occasion  confusion.  As  a  gen- 
eral rule,  however,  it  is  immaterial  which  cause  is  placed  first, 
provided  we  can  comprehend  perfectly  which  was  the  pre- 
dominant or  original  agent  to  which  the  fatal  result  may  be 
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imputed.  For  example,  a  child  has  died  from  scarlatina,  with 
the  so-called  diphtheria ;  it  is  not  material  which  of  the  two  be 
written  as  the  first  cause ;  it  will  be  registered  as  a  case  of 
scarlatina.  Measles  or  whooping-cough  will  be  considered  as 
the  cause,  although  bronchitis,  pneumonia,  or  meningitis,  may 
have  been  the  immediate  factor.  A  death  will  be  ascribed  to 
typhoid  fever,  although  perforation  and  peritonitis  may  have 
actually  carried  off  the  patient.  Cancer  will  be  credited  with 
the  fatal  result,  although  it  may  have  occasioned  any  imagina- 
ble complication.  Phthisis  will  be  selected,  although  pneumo- 
nia may  have  accelerated  the  death. 

In  some  cases  it  may  be  advisable  for  the  physician  not 
merely  to  state  the  causes  of  death,  but  to  add  a  few  words  of 
explanation.  A  person  may  have  suffered  from  syphilis,  and 
may  have  died  of  acute  laryngitis  without  the  syphilis  having 
had  any  perceptible  influence  in  producing  the  laryngitis,  al- 
though possibly  complicating  it  ;  or,  on  the  other  hand,  the 
laryngitis  may  have  been  unquestionably  the  consequence  of 
syphilis.  In  the  former  case  laryngitis  would  be  chosen  by  us 
as  the  cause  of  death,  in  the  latter  case  syphilis ;  while  it  is 
obvious  that,  whether  one  or  the  other  were  placed  as  the  first 
or  as  the  second  cause  without  further  explanation,  an  error 
might  be  committed  by  the  registrar. 

^Vhen  two  distinct  diseases  exist  at  one  and  the  same  time, 
as,  for  example,  small-pox  and  phthisis,  it  is  essential  that  the 
one  actually  causing  death  should  be  specially  distinguished. 
The  same  is  true  of  many  affections  dependent  or  not  depend- 
ent upon  other  coexisting  disorders,  as  Bright's  disease  and 
pericarditis  or  pleuritis,  phthisis  and  diarrhoea,  rheumatism 
and  heart-disease. 

It  is  also  important  that  the  duration  of  each  cause  of  death 
should  be  specified.  A  miscarriage  may  have  left  in  its  train 
a  metritis,  or  a  metritis  may  have  been  the  only  attributable 
cause  of  a  miscarriage ;  the  length  of  time  that  each  has  ex- 
isted before  death  will  afford  a  clew  to  the  proper  cause. 
Diarrhoea  and  marasmus  may  be  assigned  as  the  two  causes  of 
death,  and  are  perhaps  more  frequently  returned  together  than 
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any  other  two  diseases ;  either  may  provoke  and  induce  the 
other,  and  it  is  only  from  the  duration  of  each  that  we  can  de- 
termine which  to  select. 

It  might  be  asked,  "  Why,  if  confusion  is  liable  to  arise 
from  want  of  clearness  in  defining  the  two  causes,  would  it  not 
be  better  to  state  simply  one  cause  ?  "  We  answer  that  the 
statistics  of  particular  affections  are  often  as  interesting  and  as 
valuable  as  those  of  groups  of  diseases,  and  the  different  types 
and  peculiarities  by  which  certain  diseases  are  distinguished  at 
various  periods  are  indicated,  to  a  great  extent,  by  the  fluctua- 
tions of  their  complicating  disorders. 

There  are  a  number  of  diseases,  a  list  of  which  is  printed 
upon  the  backs  of  the  present  certificates  of  death,  concerning 
which  certain  information  is  requested,  either  for  statistical 
purposes  or  to  insure  correct  classification.  I  will  mention 
some  of  them.  Cerebro-spinal  meningitis  is  quite  commonly 
given  as  the  direct  and  only  cause  of  death.  All  of  these  cases 
were  formerly  assumed  in  the  Bureau  of  Yital  Statistics  to  be 
those  of  the  malignant  purpuric  or  spotted  fever,  and  they 
were,  therefore,  all  classed  with  the  zymotic  diseases.  Being- 
struck  wTith  their  large  number,  I  have  been  led  to  make  a 
special  inquiry  into  the  character  of  several  cases,  none  of 
which  were  found  to  have  been  of  the  epidemic  variety,  but, 
simple  inflammations,  such  as  the  name  would  imply.  It  is 
therefore  necessary  to  discriminate  between  the  two  kinds, 
one  of  which  belongs  to  the  zymotic  class,  and  the  other  to  the 
order  of  nervous  affections.  Enteritis  and  gastro-enteritis  may 
be  diarrhceal  and  zymotic  ;  or,  on  the  other  hand,  due  entirely 
to  local  excitement.  Erysipelas  may  apparently  arise  sponta- 
neously, or  may  be  superinduced  by  traumatic  causes,  when 
it  wTould  occupy  a  different  position  in  our  list.  Gangrene 
may  be  of  the  specific  hospital  variety  (zymotic) ;  may  be  pro- 
duced by  embolism  (local) ;  may  be  of  the  senile  description 
(developmental) ;  or  may  be  the  consequence  of  external  vio- 
lence. Gastritis  may  be  occasioned  by  internal  causes  (local) ; 
or  may  be  the  immediate  result  of  intemperance  (zymotic) ;  or 
may  be  excited  by  accidental,  suicidal,  or  homicidal  applica- 
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tions  from  without  (violence).  Mania  and  convulsions  may  be 
of  the  peculiar  kind  dependent  upon  the  puerperal  condition 
(developmental) ;  or  may  be  more  directly  referable  to  cerebral 
disorder  (nervous). 

A  miscarriage  or  abortion  may  be  the  result  of  relapsing 
fever,  syphilis,  external  violence,  etc.  Peritonitis  may  be  puer- 
peral or  spontaneous,  or  occasioned  by  some  other  disorder,  as 
volvulus,  or  may  be  traumatic.  Phlebitis  may  depend  upon 
a  wound  or  upon  a  surgical  operation,  as  that  for  varices  may 
be  of  the  peculiar  variety  known  as  phlegmasia  dolens,  may 
arise  without  assignable  cause,  or  may  terminate  some  other 
affection.  The  same  is  true  of  pyoemia,  and  either  of  these 
two  diseases  is  frequently  the  only  cause  of  death  returned  in 
cases  of  puerperal  fever.  Tetanus  may  be  idiopathic  or  trau- 
matic, or  the  trismus  of  new-born  children. 

I  have  selected  a  few  of  the  most  prominent  diseases  to 
illustrate  the  positive  necessity  of  each  physician's  being  suffi- 
ciently explicit  in  defining  a  cause  of  death  to  enable  the  regis- 
trar to  classify  it  properly. 

If  a  woman  die  from  puerperal  peritonitis  or  puerperal 
convulsions,  it  will  not  suffice  if  we  are  informed  simply  that 
peritonitis  or  ursemic  convulsions  was  the  cause  :  we  must 
know  more,  or  our  statistics  will  be  impaired  in  value  from 
diseases  having  been  assigned  false  positions. 

There  are  a  few  additional  points  (not  absolutely  necessary 
for  purposes  of  classification),  but  which  should  be  made  as 
explicit  as  possible  upon  certificates,  in  order  to  afford  valuable 
statistical  information.  In  cases  of  abscess,  ulcers,  aneurism, 
necrosis,  caries,  cancer,  etc.,  the  location  of  the  disease  should 
be  indicated.  Heart-diseases,  if  an  accurate  diagnosis  have 
been  made,  should  be  distinguished,  as  whether  pericarditis, 
endocarditis,  fatty  degeneration,  valvular  disease,  etc.  The 
special  variety  of  hernia  should  be  stated.  Malignant  pustule 
— can  it  be  referred  to  epizootic  contagion  ?  Premature  birth 
— the  cause  and  foetal  age,  if  ascertainable.  Preternatural 
birth  (by  which  we  understand  one  followed  by  speedy  death 
after  prolonged  labor,  instrumental  and  manual  delivery,  etc.) 
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should  be  described.  In  cases  of  syphilis,  the  variety,  chief 
location,  and  manner  of  death,  should  be  given.  Every  surgi- 
cal operation  with  fatal  result  should  be  specified,  as  well  as 
the  affection  which  necessitated  it. 

The  above  information  need  seldom  require  more  than  half 
a  dozen  words.  But,  if  a  little  more  extended  statement  be 
necessary  in  order  to  give  a  perfect  idea  of  the  cause  of  death, 
it  is  assuredly  better  that  the  physician  should  devote  a  few 
moments  to  such  an  explanation  rather  than  be  misunderstood. 
Every  day  we  receive  one  or  more  certificates  with  these  brief 
but  satisfactory  indorsements. 

There  are  some  terms  employed  not  infrequently  whose 
vagueness  is  very  objectionable — as,  for  example,  febris  nervosa, 
standing  at  one  time  for  typhus  or  typhoid  fever,  and  at 
another  for  something  else  ;  and  gastric  fever,  which  in  one 
instance  may  signify  remittent  fever,  in  another  typhoid,  or 
nothing  but  gastritis.  It  is  inexpedient  to  abandon,  as  Aitken 
remarks,  the  universally  recognized  names  of  distinct  diseases, 
or  to  substitute  new  ones  in  their  place.  Sauvages  and  Cullen 
insisted  particularly  upon  this  point.  "  Words,"  says  the 
former,  "  are  good  only  with  respect  to  their  signification." 
However  clear  may  be  a  person's  ideas  within  himself,  he  can 
communicate  them  to  others  only  by  expressions  equally  clear 
and  possessing  a  definite  meaning. 

It  has  been  maintained  by  some  nosologists  that  it  is  pos- 
sible to  eliminate  entirely  from  our  nomenclature  all  expres- 
sions of  acknowledged  indefiniteness.  They  would  suppress 
the  use  of  the  terms  inanition,  marasmus,  convulsions,  and  old 
age,  or  senile  decay.  It  seems  to  me,  however  (although  no 
one  more  fully  realizes  the  importance  of  accurate  registration), 
that  it  would  be  impossible,  with  our  present  appliances  and 
means  of  diagnosis,  to  avoid  the  employment  of  such  expres- 
sions. Yague  though  they  may  be,  they  yet  represent  ordinary 
conditions,  often  of  obscure  origin,  whose  elucidation  would 
be  impracticable.  They  are,  besides,  universally  employed, 
and  their  statistics  are  therefore  useful  for  comparison. 

There  are  a  few  questions  connected  with  this  subject  of 


New  York  Academy  of  Medicine. 


119 


nomenclature  which  seem  proper  for  discussion  and  considera- 
tion in  the  Academy.  In  Dr.  Dickson's  article,  before  referred 
to,  he  takes  occasion  to  criticise  the  term  cholera  infantum  as 
a  trivial  and  unmeaning  one  on  account  of  its  not  specifically 
designating  any  separate  disease,  and,  even  if  it  did,  as  being 
mostly  impossible  of  diagnosis.  I  have  for  some  time  enter- 
tained a  similar  view,  and  have  not  admitted  the  name  into 
our  statistical  tables  and  reports  during  the  present  year,  be- 
lieving that  it  should  be  abolished  and  all  the  common  diar- 
rhceal  complaints  of  children  classified  simply  as  diarrhoea. 
Our  daily  experience  teaches  us  that  the  certificates  in  these 
cases  are  entirely  useless  for  any  separate  statistical  applica- 
tion ;  for  the  numerous  expressions  6 ummer  complaint,  cholera 
infantum,  diarrhcea,  enteritis,  enter o-colitis,  g astro-enteritis, 
intestinal  catarrh,  gastro-intestinal  catarrh,  and  muco-enteritis, 
are  employed  indiscriminately.  The  word  dysentery  is,  also 
occasionally  used  in  cases  of  the  same  character  where  no  dys- 
entery has  been  present ;  but  such  instances  are  too  rare  to 
affect  the  statistics  of  that  disease  materially.  According  to 
our  returns,  cholera  infantum  is  a  disease  of  all  seasons,  of 
duration  from  a  few  hours  to  many  months,  and  of  occurrence 
in  children  up  to  ten  years  of  age,  as  we  learn  from  the  Report 
of  the  Metropolitan  Board  of  Health  for  1S69. 

Typho-mala rial  fever  is  an  expression  lately  become  fash- 
ionable. When  used  to  signify  the  asthenic  form  of  remittent 
or  intermittent,  it  would  be  more  to  the  purpose,  I  think,  to 
substitute  those  temis.  A  few  of  such  cases,  however,  have, 
as  I  am  informed,  been  examples  of  continued  fever,  depend- 
ent upon  marsh-miasm,  non-contagious,  and  devoid  of  the 
lesions  characteristic  of  true  typhoid.  In  others  there  has 
been  a  suspected  but  not  demonstrated  coexistence  of  the  two 
specific  poisons.  The  designation  typho-mcdarial  would  seem 
a  very  appropriate  and  significant  one  for  the  last  two  varie- 
ties. 

Diphtheria  and  croup  appear  to  be  often  confounded,  or 
rather  either  the  former  term  or  that  of  diphtheritic  croup  is 
quite  commonly  employed  in  place  of  the  latter.  During 
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1870  there  were  reported  241  fatal  cases  of  diphtheria  in 
children  under  live  years  old  against  381  of  membranous 
croup.  I  believe  that  the  general  experience  of  the  profession 
for  that  year  should  exhibit  a  much  smaller  proportion  of  cases 
of  genuine  diphtheria,  even  if  its  relative  fatality  be  greater. 

This  paper  has  thus  far  been  confined  exclusively  to  the 
consideration  of  nosology,  the  most  important  element  of  vital 
statistics.  Man,  however,  is  ushered  into  existence  under  nat- 
ural circumstances  almost  as  impressive  as  those  which  cir- 
cumscribe his  duration  of  life,  and  which  attend  its  surrender. 
While  millions  are  divesting  their  being  of  earthly  garb  and 
entering  upon  their  eternal  inheritance,  other  and  greater  mill- 
ions are  assuming  the  heritage  of  life  in  forms  moulded  by 
chance  and  stamped  with  ancestral  peculiarities.  If,  there- 
fore, it  be  profoundly  interesting  to  contemplate  the  multitude 
of  agencies  which  impel  this  innumerable  caravan  of  pilgrims 
toward  their  destination,  it  is  almost  equally  instructive  to 
analyze  the  manifold  causes  which  have  contributed  to  their 
assembling  together. 

The  registration  of  births  in  "New  York  has  always  been 
shamefully  deficient,  and,  being  elsewhere  often  assumed  to 
represent  fact,  has  been  a  frequent  source  of  odium  against  our 
city.  In  1854,  the  year  following  the  adoption  of  a  stringent 
law  upon  this  subject,  17,076births  were  recorded  ;  but,  as  only 
a  voluntary  compliance  with  the  law  was  found  to  be  required, 
the  returns  gradually  fell  off  until,  in  1865,  they  became  re- 
duced to  about  5,000.  During  the  ensuing  year,  which,  was 
marked  by  the  establishment  of  the  Metropolitan  Board  of 
Health,  they  reached  10,000,  and  have  since  been  slowly  aug- 
menting. Still,  in  the  past  year  only  14,524  births  were  re- 
turned against  27,175  deaths.  Compare  these  figures  with 
those  of  the  city  of  London  for  the  same  year,  in  which  there 
were  registered  77,278  deaths  and  113,499  births,  a  birth- 
rate of  35  to  the  1,000  inhabitants,  while  our  statistics  exhibit 
but  14  to  the  1,000.    Truly  we  would  seem  a  degenerate  race  ! 

This  culpable  failure  to  return  births  entails  a  vast  amount 
of  trouble  and  even  suffering  upon  innocent  people.    As  I 
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have  previously  mentioned,  certified  transcripts  from  the  pub- 
lic records  are  the  only  documents  recognized  as  proofs  in  cer- 
tain cases  by  most  European  courts  of  law.  Identity,  legiti- 
macy, inheritance,  daily  depend  upon  such  proofs.  In  some 
portions  of  Germany  a  child  is  entirely  debarred  from  admis- 
sion to  the  public  schools  unless  his  parents  furnish  this  record 
of  his  birth.  But  a  few  weeks  since  I  received  a  very  eloquent 
appeal  from  a  gentleman  in  Hamburg,  whose  child  had  been 
born  here  in  1S67,  without  the  medical  attendant  having  taken 
the  trouble  to  return  the  birth.  The  writer  complained  bit- 
terly of  the  doctor's  negligence,  and  stated  that  he  was  unable 
to  place  his  child  at  school  without  such  authentic  proof  of  its 
birth.  The  physician  has  now  lost  all  remembrance  of  the 
case,  and  it  will  be  extremely  difficult  to  remedy  the  wrong  he 
inflicted.  The  act  requires  both  the  parents,  and  the  medical 
attendant,  to  furnish  these  returns.  Many  of  the  parents, 
however,  are  ignorant  or  illiterate,  and  a  large  majority  are 
foreigners,  unacquainted  with  the  law  or  unfamiliar  with  the 
language.  During  the  past  year  there  were  recorded  the 
names  of  9,282  children  of  purely  foreign  extraction,  and  only 
2.553  of  native  parentage.  These  peculiarities  of  our  popula- 
tion, as  distinguished  from  more  homogeneous  ones,  as  well  as 
the  somewhat  indulgent  administration  of  our  laws,  would 
render  ineffectual  at  present  any  measures  to  compel  parents 
generally  to  report  their  children's  births.  That  duty,  there- 
fore, devolves  upon  physicians  ;  and  in  accomplishing  it  they 
must  not  deem  themselves  disinterested  ;  for  thereby  they  are 
advancing  the  interests  not  only  of  their  patients,  but  also  of 
their  own  profession  in  supplying  particulars  which,  when 
massed  into  statistics,  become  of  acknowledged  importance  to 
medical  science.  The  disparity  in  the  sexes  born  at  different 
periods,  the  average  number  of  women  bearing  twins,  triplets, 
etc.,  the  proportion  of  offspring  from  native  or  foreign  pro- 
genitors, the  ages  and  occupations  of  fathers,  the  average 
number  of  children  born  at  different  periods  of  female  life 
and  in  different  seasons,  the  influence  upon  reproduction  of 
the  relative  ages  of  parents — these  and  other  kindred  ques- 


122 


Transactions  of  the 


tions  particularly  concern  the  medical  man,  and  the  source  of 
their  solution  lies  in  the  large  number  of  accumulated  facts 
which  constitute  these  statistics. 

Moreover,  the  actual  number  of  births  occurring  in  a  given 
community  each  year  is  indispensable,  in  conjunction  with 
other  factors,  for  computing  the  increment  of  population  dur- 
ing years  intervening  between  those  of  official  enumerations 
— and  consequently,  for  the  determination  of  the  true  death- 
rate.  The  remarkable  precision  with  which  this  increase  may 
be  approximated  is  shown  by  the  London  tables,  according  to 
which  the  estimated  population  of  that  city  on  April  2,  1871, 
was  3,247,631 ;  while  the  decennial  census,  taken  on  the  same 
night,  gave  a  population  of  3,251,804 — a  difference  of  only 
about  4,000  in  three  and  a  quarter  millions — one  almost  in- 
appreciable. 

The  limits  of  this  pajDer  do  not  permit  me  to  dwell  longer 
upon  this  subject.  I  trust  that  sufficient  has  been  said  to  per- 
suade those  physicians  who  refuse  or  neglect  to  return  their 
births,  that  in  so  doing  they  are  violating  a  moral,  a  legal,  and 
a  professional  duty. 

And,  in  conclusion,  I  ask  you,  gentlemen,  if  it  is  not  time 
that  bodies  of  intelligent  and  public-spirited  physicians,  such 
as  this  Academy  of  Medicine,  should  take  cognizance  of,  and 
condemn  so  reprehensible  a  state  of  things,  for  which  doctors 
are  principally  responsible,  and  which,  in  an  age  like  the 
present,  is  a  reproach  upon  a  civilized  community  %  Its  reform 
concerns  you,  not  onlv  as  representatives  of  a  noble  profes- 
sion, for  whose  advancement  all  stand  ready  to  sacrifice  per- 
sonal consideration,  but  also  as  a  body  of  conscientious 
citizens,  bound  by  every  obligation  to  contribute  whatever  is 
equitable  toward  the  success  and  reputation  of  the  common- 
wealth. 

Dr.  Chadsey  said  he  believed  that  not  more  than  one-third 
of  the  births  under  the  care  of  physicians  were  reported  to 
the  Bureau  of  Records,  and  that  midwives  never  reported 
them.    He  would  suggest  that  each  physician  and  midwife 
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should  keep  a  record  of  births,  and  it  should  be  examined  at 
stated  times  by  the  inspectors. 

Dr.  Rodgers  remarked  that  the  author  of  the  paper  had 
gone  over  the  ground  so  thoroughly,  there  was  not  much  room 
for  discussion. 

Dr.  Hubbard  said  he  approved  of  the  suggestions  of  the 
paper,  but,  until  the  Legislature  passed  a  new  law  giving  the 
Health  Board  power  to  make  a  monthly  house-to-house  visi- 
tation, an  exact  record  of  births  could  not  be  obtained.  Many 
women  are  not  attended  by  any  physician,  while  others  em- 
ploy mid  wives  who  do  not  report  the  births. 

Dr.  J.  Foster  inquired  of  Dr.  Russell  if  the  Board  of 
Health  had  the  power  to  make  a  house-to-house  visitation. 
Dr.  Russell  replied  that,  it  had,  but  a  change  in  the  law  would 
be  necessary  to  enable  it  to  employ  a  sufficient  number  of  in- 
spectors— it  would  require  three  hundred  inspectors  to  do  the 
work  properly.  He  thought  the  physicians  should  do  their 
duty,  althoug  hhe  favored  a  new  law.  He  also  stated  that 
the  German  midwives  reported  births  better  than  physicians. 

Dr.  E.  Eliot  said  he  knew  physicians  who  never  reported 
births.  He  thought  that,  if  they  were  made  to  pay  the  legal 
fine  of  ten  dollars,  they  would  be  more  prompt  in  reporting. 

Dr.  Russell  said  that  in  some  cases  it  was  almost  impos- 
sible to  discover  the  medical  attendants.  Suits  had  been 
commenced  against  several  physicians,  and  some  had  paid  the 
fine. 

Dr.  Van  Kleek  said  that  it  seemed  hard  that  those  phy- 
sicians who  habitually  reported  their  births  should  be  fined,  if 
now  and  then  they  were  a  day  or  two  behind  the  prescribed 
time — ten  days ;  while  others,  who  never  make  any  return, 
escape. 

Dr.  Hubbard  said  he  believed  in  the  method  adopted  in 
London,  of  dividing  the  city  into  a  number  of  districts,  with 
an  inspector  for  each,  and  stated  that  it  worked  well  in  Provi- 
dence, R.  I. 

Dr.  Roberts  (Yice-President)  said  that  the  system  inaugu- 
rated by  the  late  able  Sanitary  Superintendent  was  pursued, 
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he  was  confident,  with  equal  zeal,  fidelity,  and  success,  by  his 
successor,  the  present  Eegistrar  of  Yital  Statistics,  to  whom 
we  had  listened  with  so  much  pleasure.  He  did  not  quite 
share  in  the  estimation  in  which  statistics  were  held  by  many, 
compared  with  the  practical  duties  of  a  health  department, 
and  thought  that  the  registration  of  marriages,  the  birth  and 
still-bom  registration,  might  be  advantageously  referred  to 
some  other  department,  as  adding  considerably  to  the  expenses 
of  clerk-hire  and  publication,  which,  cramped  as  the  Health 
Department  was  for  means,  might  be  better  spared,  as  not 
essential  to  the  interests  of  true  sanitary  science,  and  objects 
rather  of  curious  inquiry  than  practically  important  to  the 
conservation  of  the  public  health.  The  record  and  tabulation 
of  diseases  and  deaths  annually  is  an  important  feature  in  all 
boards  of  health,  and  cannot  be  dispensed  with. 

He  said :  Permit  me  to  point  out  what  I  consider  the  essen- 
tial and  imperative  duties  of  a  health  department :  First,  to 
prevent,  as  far  as  possible,  the  introduction  of  disease  into  the 
city  from  without.  Some  diseases,  as  cholera  and  yellow  fever, 
are  always  imported ;  others  are  often  imported,  as  typhus 
and  relapsing  fever,  and  small-pox,  although  they  may  arise 
here  from  domiciliated  germs.  Now,  to  meet  the  first  of  these 
requirements,  so  far  as  contagion  from  abroad  is  concerned,  a 
rigid  enforcement  of  quarantine  can  alone  be  depended  on, 
and  with  this,  so  far  as  contagion  from  abroad  is  concerned, 
the  Health  Department  has  but  little  to  do. 

But,  when  it  is  ascertained  that  a  case  of  disease  has  made 
its  way  into  the  city  from  anywhere,  the  best  efforts  of  the 
Board  should  be,  and  are,  directed  to  preventing  any  further 
spread.  Statistics  showing  how  far  and  how  successfully  this 
has  been  done  would  be  undoubtedly  valuable,  as  proofs  of 
success  and  guides  and  incentives  to  further  effort.  That  this 
is  possible  and  essential,  is  shown  by  the  success  of  the  efforts 
made  to  prevent  the  spread  of  the  cattle-disease  in  1868,  and 
the  consequent  avoidance  of  sources  of  disease  in  the  use  of 
unwholesome  food ;  a  point  in  which,  in  other  ways,  the  Health 
Department  exerts  a  very  wide-spread  and  salutary  influence. 
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Second,  in  every  large  city  in  which  zymotic  diseases  have 
long  prevailed  annually  as  endemics,  and  have  become  domi- 
ciliated, there  remain  dormant,  at  all  times,  seeds  of  contagion 
which  at  intervals  awaken  to  activity  and  exert  their  deleteri- 
ous influences.  Now,  where  these  seeds  lurk,  or  what  they 
consist  of,  may  not  be  known  ;  but,  if,  as  is  strongly  suspected, 
they  either  exist  in  decomposing  filth  and  garbage,  or  find  a 
nidus  there  for  their  ova,  it  becomes  the  paramount  duty  of  a 
Health  Department  to  destroy,  by  all  known  means  and  meth- 
ods of  disinfection,  these  seeds  of  infection  and  contagion. 

Third,  and  most  important  consideration  of  all.  Inasmuch 
as  contagious  diseases  arise,  not  only  from  the  zymotic  exten- 
sion and  diffusion  of  germs,  but  that  these  germs  escape  and 
are  diffused  within  limited  spaces  of  the  surrounding  atmos- 
phere, from  the  bodies  of  the  infected  themselves,  their  skins, 
breaths,  and,  above  all,  their  excreta,  which  is  particularly  the 
case  in  diseases  which  have  their  seat  in  the  mucous  mem- 
branes of  the  intestines  (as  typhoid  fever  and  cholera)  and  ad- 
here to  clothing,  etc.,  it  becomes  the  duty  of  the  agents  of  the 
Health  Department  to  cause  the  freest  ventilation  and  purity 
to  be  maintained  in  the  houses  of  the  sick — tenement-houses 
especially — to  isolate  some  in  upper  chambers,  with  the  least 
possible  contact  with  the  well,  and  to  remove  others  to  hos- 
pitals. 

Besides  the  duty  of  disinfecting  above  specified,  these  de- 
composing matters  should  be  promptly  removed,  which  is  not 
done  under  the  existing  municipal  arrangements.  The  street- 
cleaning  should  be  under  the  control  and  inspection  of  the 
Health  Department,  which,  unfortunately,  it  is  not ;  the  latter 
having  little  or  no  share  in  effecting  it.  Until  the  two  depart- 
ments are  conjoined  under  a  common  head,  and  thoroughly 
and  simultaneously  performed,  sources  of  disease  will  continue 
to  be  rife  in  our  midst. 

The  Board  of  Health,  I  see  by  the  papers,  have  petitioned 
for  the  means  of  carrying  on  their  work :  reciting  their  labors, 
sanitary,  not  statistical ;  and,  in  the  interim,  they  stand  com- 
paratively still,  and  their  employes  are  unpaid.    If  you  would 
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have  fewer  items  for  the  statistician,  you  must  continue  unin- 
terruptedly the  practical  work  of  the  department. 

You  have,  my  fellow-academicians  and  fellow-citizens,  a 
Board  of  Health,  under  the  quiet  but  sagacious  vigilance  of  a 
head  whose  sole  objects  are  the  sustaining  of  the  honor  and 
credit  of  the  Board,  and  the  safety  of  the  city,  whose  compe- 
tent assistants  are  on  the  watch  daily  and  by  night,  when  you 
are  sleeping,  unsuspicious  of  danger,  to  keep  the  wolf  from  the 
door,  and  secure  your  health  and  that  of  your  families.  This, 
from  my  own  knowledge  and  experience,  I  assert  is  done  to 
the  very  best  of  its  means  and  ability.  Look  to  it  that  these 
means  are  never  crippled,  and  this  ability  never  impaired. 
Beautify  all  your  parks  and  squares,  etc.,  if  you  will,  with 
millions  annually  drawn  from  the  city  treasury ;  but  not  at 
the  expense  of  the  custodian  of  the  public  health  and  safety. 

The  Board  of  Health  should  be  able  to  say,  in  the  proud 
language  of  a  noble  Scottish  family,  "  Thou  shalt  want  ere  I 
want."  Salaries  equivalent  to  the  social  and  professional  po- 
sitions of  those  employed,  many  of  whom  are  refined  and  intel- 
ligent gentlemen,  in  their  laborious,  disgusting,  and  dangerous 
line  of  duty,  should  be  punctually  paid  them. 

The  street-cleaning  is  now  in  charge  of  the  Police  Depart- 
ment. 

The  Academy  then  adjourned. 


Stated  Meeting,  November  2,  1871.   Dr.  E.  R.  Peaslee,  President, 

in  the  Chair. 

Drs.  T.  M.  Cheesman  and  J.  S.  Monell  were  elected 
Resident  Fellows. 

The  paper  for  the  evening,  on  "  Some  Points  in  the  Treat- 
ment of  Fractures  of  the  Shaft  of  the  Os  Femoris,"  was  then 
read  by  Dr.  F.  P.  Fostee. 

The  Academy  then  adjourned. 
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Stated  Meeting,  November  16,  1871.    Dr.  E.  R.  Peaslee,  President, 

IN  THE  ClIAIR. 

TnE  President  announced  the  reception  of  the  Edinburgh 
Medical  Journal  for  November,  1871,  also  several  Norwegian 
books  presented  by  the  Koyal  University  of  Norway,  at  Chris- 
tiania,  as  contributions  to  the  library. 

Dr.  J.  C.  Nott  then  read  the  paper  for  the  evening,  on 
"  The  Natural  History  of  Yellow  Fever." 

The  Academy  then  adjourned. 


Stated  Meeting,  December  7,  1871.    Dr.  E.  R.  Peaslee,  President, 
in  the  Chair. 

Dr.  Charles  W.  Packard  was  elected  a  Resident  Fellow. 
.  Dr.  Bell  introduced  Dr.  L.  D.  Pilcher,  Surgeon  U.  S. 
Navy. 

The  President  announced  the  reception  of  "  The  Proceed- 
ings of  the  Royal  Medical  and  Chirurgical  Society  "  of  Lon- 
don, Yol.  YL,  No.  7,  also  the  General  Index  for  Yols.  I.  to 
LIII.  of  the  Transactions. 

The  Secretary  read  a  letter  from  the  Trustees  of  the  Amer- 
ican Museum  of  Natural  History,  Central  Park,  inviting  the 
Fellows  of  the  Academy  to  visit  the  museum  on  Mondays  and 
Tuesdays,  when  it  is  closed  to  the  public. 

"The  Natural  History  of  Yellow  Fever "  was  then  dis- 
cussed by  Drs.  J.  C.  Peters,  A.  N.  Bell,  Nott,  Pilcher,  G. 
M.  Smith,  Flint,  and  Walser. 

The  Academy  then  adjourned. 


Stated  Meeting,  December  21,  1871.    Dr.  E.  R.  Peaslee,  President, 

in  the  Chair. 

The  President  announced  the  reception  of  the  following 
contributions  to  the  library,  viz.,  "  La  Lithotritie  et  la  Taille, 
Guide  Pratique  pour  le  Traitement  de  la  Pierre,"  and  "  Col- 
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lection  de  Calcules  Urinaires  et  d'Instruments  de  Chirurgie," 
by  J.  Civiale,  M.  D.,  of  Paris,  presented  by  Lis  son  ;  also  a 
pamphlet,  on  "  Deep  Sea  Dredging,"  by  Prof.  Agassiz. 

The  Secretary  read  a  letter  from  Dr.  Prosoroff,  of  St. 
Petersburg,  Russia,  describing  an  instrument  for  the  transfu- 
sion of  blood  and  for  other  purposes.  A  drawing  of  his  in- 
strument was  presented  and  examined  by  the  Fellows  present. 

The  discussion  on  "  The  Natural  Historv  of  Yellow  Fever  " 
was  continued. 

The  Academy  then  adjourned. 


Stated  Meeting,  January  4,  1872.    De.  E.  R.  Peaslee,  President, 

in  the  Chair. 

Dr.  J.  F.  Chauveau  was  elected  a  Resident  Fellow. 

The  President  announced  the  death  Dr.  Henry  D.  Bulkley, 
an  ex-President  of  the  Academy,  January  4,  1872,  aged 
sixty-eight  years. 

The  President  announced  the  reception  of  a  work  entitled 
"  Traite  des  Operations  des  Yois  Urinaires,"  par  le  Docteur 
Reliquet,  of  Paris. 

The  annual  election  then  took  place,  at  the  close  of  which 
the  President  announced  that  it  had  resulted  in  the  choice  of 
the  following  officers : 

Vice-President,  Dr.  Samuel  S.  Purple. 

Trustee,  Dr.  I.  E.  Taylor. 

Committee  on  Admission,  Drs.  G.  M.  Smith  and  E.  H. 
Janes. 

Committee  on  Medical  Ethics,  Dr.  J.  C.  Peters. 
Committee  on  Medical  Education,  Dr.  F.  A.  Burr  all. 
Dr.  J.  P.  Leaming  then  read  the  paper  for  the  evening. 
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RESPIRATORY  MURMURS. 

Br  JAMES  R.  LE AMINO,  M.  D.. 

ONE  or  THE  VISITING  PHYSICIANS  TO  ST.  lvke's  HOSPITAL,  NEW  YORK. 

Mr.  President  and  Felloes  of  the  Academy  : 

Laexnec  recognized  both  bronchial  and  pulmonary  breath- 
sounds,  and  explained  them  as  being  caused  by  air- friction. 
In  describing  pulmonary  respiration,  he  says  :  "  On  applying 
the  cylinder,  with  its  funnel-shaped  cavity  open,  to  the  breast 
of  a  healthy  person,  we  hear,  during  inspiration  and  expira- 
tion, a  slight  but  extremely  distinct  murmur,  answering  to  the 
entrance  of  the  air  into  and  expulsion  from  the  air-cells  of  the 
lungs.  This  murmur  may  be  compared  to  that  produced  by 
a  pair  of  bellows  whose  valve  makes  no  noise,  or,  still  better, 
to  that  emitted  by  a  person  in  a  deep  and  placid  sleep,  who 
takes  now  and  then  a  profound  inspiration  "  (Forbes'sLaennec, 
p.  29) ;  and  the  translator  adds  in  a  foot-note :  "  It  will  be 
most  easily  and  distinctively  perceived  by  applying  the  naked 
ear  to  the  chest  of  a  child.''  Laennec's  view  is  theoretical. 
Indeed,  at  the  time  he  wrote,  the  minute  anatomy  of  the  lung, 
and  the  constitution  of  the  residual  air.  were  not  known. 
Subsequent  opinions  have  been  influenced  more  or  less  by 
Laennec's,  especially  in  this,  that  all  respiratory  murmurs  are 
considered  to  be  air-  and  tube-friction  sounds.  Many  differ 
from  him  as  to  the  seat,  but  nearly  all  agree  with  him  as  to 
the  mechanism.  M.  Beau,  of  Paris,  placed  its  seat  in  the 
pharynx  ;  Dr.  Sanderson,  of  Edinburgh,  in  the  rima  glottidis. 
Skoda,  of  Vienna,  considered  vesicular  murmur  as  occurring 
only  in  inspiration,  and  being  caused  by  air-friction,  and  he 
likened  it  to  the  noise  one  makes  in  forcing  the  air  through 
the  nearly-closed  lips.  He  denies  that  the  respiratory  mur- 
mur has  any  thing  to  do  with  the  vesicular  breathing,  which, 
he  says,  is  a  purely  bronchial  sound.  Andral  called  it  a  sound 
of  pulmonary  expansion  or  vesicular  respiration,  designating 
its  seat,  and  giving  it  a  name,  which  it  still  holds.  Many 
speak  of  vesicular  and  respiratory  murmurs  as  interchange- 
able terms,  as  the  late  Dr.  Hyde  Salter,  who  placed  the  seat 


130 


Transactions  of  the 


of  the  respiratory  or  vesicular  murmur  in  the  convective  sys- 
tem, and  mostly  in  the  sub-pleural,  minute  bronchioles  {Brit- 
ish and  Foreign  Medico- Chirurgical  Review,  July,  1861). 
Dr.  Waters,  whose  prize  essay  "  On  the  Minute  Anatomy  of 
the  Human  Lung"  has  done  so  much  to  increase  our  knowl- 
edge on  this  subject,  describes  the  mode  of  connection  of  the 
bronchioli  with  the  air-sacs.  The  opening  sometimes  is,  as  it 
were,  a  hole  punched  out,  clean  and  round,  and  the  air,  pass- 
ing in  and  out,  must  make  a  sound  much  in  the  same  way  as 
is  done  in  a  toy  tin-whistle.  The  late  Dr.  Cammann,  of  this 
city,  believed  the  cause  of  the  murmur  to  be  the  passage  of 
air  into  the  air-sacs  and  out  again.  Dr.  Williams,  after  speak- 
ing of  portions  of  the  chest  where  blowing-sounds  are  heard, 
goes  on  to  say :  "  Then  there  is  the  vesicular  respiration, 
which  is  heard  in  most  other  parts  of  the  chest ;  it  is  a  diffused 
murmur  caused  by  the  air  penetrating  through  the  minutest 
tubes,  and  into  their  numerous  vesicles  or  cells."  Dr.  Ger- 
hard, of  Philadelphia  ("  Lectures  on  the  Diagnosis,  Pathol- 
ogy, and  Treatment  of  Diseases  of  the  Chest "),  says :  "  The 
sound  of  air  entering  the  vesicles  is  different  from  that  caused 
by  its  passage  through  the  tubes,  and  the  former  is,  therefore, 
known  as  the  vesicular  sound,  the  latter  as  the  tubal  or  blow- 
ing sound.  The*  vesicular  sound  is  often  called  a  murmur, 
from  its  softness  and  diffusion  over  a  large  space,  and  can- 
not be  produced  unless  the  vesicles  are  healthy  or  nearly 
so."  And,  again,  he  says  the  cause  of  difference  "  seems  to 
be  the  different  manner  in  which  the  air  impinges  upon 
the  vesicles  and  tubes.  But  the  vesicular  sound  isjn  part 
owing  to  the  vibration  of  the  air,  and  in  part  to  the  noise 
produced  by  the  dilating  of  the  vesicles  themselves."* 

Dr.  "Walshe  represents  the  natural  respiratory  murmurs  as 
caused  by  inspiration  and  expiration,  for  which  there  is  usually 
a  healthy  type,  "  commonly  termed — a,  pulmonary  or  vesic- 
ular ;  b,  bronchial ;  c,  tracheal ;  d,  laryngeal ;  <?,  pharyngeal, 

*  Dr.  Gerhard's  views  of  the  mechanism  of  respiratory  murmurs  are 
very  similar  to  those  put  forth  in  this  article. 


New  York  Academy  of  Medicine.  131 

according  to  the  part  of  the  respiratory  apparatus  from  which 
the  sounds  audible  externally  are  transmitted."  Dr.  Corrigan 
divides  the  sounds  heard  in  auscultation  into  "  simple  sounds 
or  murmurs,  and  compound  sounds  or  rattles.  .  .  .  All  the 
sounds  heard  in  the  chest  belong  to  one  or  the  other  of  those 
two  kinds  ;  and,  if,  when  you  hear  a  sound,  the  exact  nature 
of  which  you  may  be  in  doubt,  you  will  first  refer  it  to  its 
class,  your  labor  in  determining  what  it  is  will  be  very  much 
diminished."  The  American  editor  of  "  Stokes  on  the  Chest " 
describes  vesicular  murmur  as  that  "  of  a  soft  and  gentle,  or, 
as  it  has  been  otherwise  described,  a  mellow,  continuous, 
gradually-developed,  breezy  murmur,  unattended  with  a  sen- 
sation either  of  dryness  or  humidity  ;  and  we  are  properly 
cautioned  by  M.  Fournet  and  his  reviewer  not  to  expect  a 
character  of  sound  which  conveys  the  notion  of  a  successive 
dilatation  of  separate  vesicles,  or,  as  it  is  sometimes  called, 
pure  and  vesicular."  Dr.  Hyde  Salter  says  :  "  There  is  another 
reason,  to  which  I  have  not  referred,  which  makes  me  think 
that  the  respiratory  murmur  must  have  a  tubular  or  quasi  tu- 
bular seat,  and  cannot  be  formed  in  the  air-cells ;  it  is,  that 
fine  crepitation,  such  as  that  of  pneumonia,  supplants  it ;  it 
does  not  merely  drown  it,  it  supplants  it,  the  two  do  not  co- 
exist ; "  and  farther  on  :  "  If,  then,  pneumonic  crepitation  is 
a  veritable  tube-sound,  and  its  seat  the  microscopical  tubes 
immediately  subtending  the  air-cells,  the  supplanting  and 
destruction  of  the  respiratory  murmur  by  it  would  show  that 
this  latter  has  an  identical  seat,  and  is  therefore  a  tube- 
sound."  As  Dr.  Salter  is  one  of  the  latest,  as  well  as  one  of 
the  most  brilliant  writers  on  this  subject,  perhaps  he  represents 
the  advanced  views  of  the  profession.  Some  consider  the  re- 
spiratory murmur  as  having  a  single  seat  and  cause,  while 
others  recognize  its  composite  character.  Others  speak  of 
bronchial  breathing,  of  the  vesicular  character,  of  the  pulmo- 
nary quality  of  the  respiration,  but  attempt  no  analysis.  The 
sounds  formed  within  the  broncho-respiratory  are  frequently 
confounded  with  those  formed  within  the  true  respiratory 
svstem. 
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A  clear  understanding  of  this  whole  matter  will  make  it  ne- 
cessary, as  preliminary,  to  consider,  first,  differences  in  the  mi- 
nute anatomy  of  the  tissue  of  the  lungs,  and  of  the  bronchial 
system ;  secondly  :  in  the  circulation  of  the  lungs  and  of  the  bron- 
chial system ;  and,  thirdly,  the  characteristics  and  constitution 
of  the  residual  air,  its  object  and  office.  The  bronchial  system 
may  be  called  the  broncho-respiratory  system,  and  the  pulmo- 
nary, the  true  respiratory  system.  They  differ  in  almost  every 
respect.  The  office  of  the  broncho-respiratory  is  to  convey  air ; 
the  true  respiratory  system  is  where  the  great  function  of  vital- 
izing the  blood  is  perfected.  The  bronchial  system  is  character- 
ized by  cartilage  in  its  fibrous  sheath ;  in  the  upper  part,  in 
nearly  perfect  rings,  but,  as  the  tubes  pass  into  the  lung-struc- 
ture, the  cartilage  gradually  loses  this  form,  and  appears  merely 
as  deposits  occurring  at  irregular  intervals,  down  so  far  as  to 
where  the  residual  air  constantly  distends  the  tubes  with  force. 
The  mucous  membrane,  also,  of  the  broncho-respiratory  sys- 
tem, is  different  from  that  of  the  true  respiratory,  in  this,  that 
it  is  ciliated  epithelial  mucous  membrane,  while  the  other  is 
of  tesselated  basement  epithelium.*  The  circulation  also  is 
entirely  different.  The  convective  system  is  supplied  by  the 
bronchial  arteries  ;  the  pulmonary  substance  by  the  pulmonary 
artery.  The  nutritive  arteries  arise  from  the  bronchial  arte- 
ries, but  have  no  accompanying  veins.  Their  blood,  after  per- 
forming the  proper  office  of  nutrition  to  the  pulmonary  tissue, 
is  at  once  reaerated,  and  passes  into  the  venous  radicles  of  the 
pulmonary  vein  prepared  for  systemic  circulation.!  The  bron- 
chial veins  return  all  the  blood  of  the  bronchial  arteries ;  the 
nutritive  arteries  have  no  veins.  Their  blood  is  reaerated 
where  they  do  their  work,  and  it  finds  its  way  into  the  venous 
radicles  of  the  pulmonary  vein  as  arterial  blood.  This  anom- 
aly in  the  circulation  is  of  great  interest  in  explaining  physio- 

*  The  ciliated  columnar  epithelium,  so  characteristic  of  the  bronchial 
mucous  membrane,  ceases  at  the  commencement  of  the  alveoli.  (Dr.  Wa- 
ters "On  the  Chest,"  1868.) 

t  Dr..  Waters  "  On  the  Chest,"  pp.  16, 17.  Also,  Strieker's  "  Histology," 
1872,  p.  443  ;  Niemeyer,  vol.  i.,  p.  60  ;  Wilson's  "  Anatomy,"  p.  514, 
1859;  Gray's  "Anatomy,"  p.  720. 
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logical  causes  and  pathological  effects.  In  pneumonia,  it  is 
the  nutrient  artery,  accompanied  by  its  ganglia  of  the  organic 
nerve,  lymphatics,  etc.,  that  preserves  the  life  of  the  part,  and 
governs  the  whole  process  of  resolution.  We  can  all  remember 
the  anxiety  of  practitioners,  in  the  past,  to  prevent  abscess  and 
gangrene  of  the  lung  after  inflammation.  But  time,  and  a 
more  careful  study  of  the  natural  history  of  the  disease,  have 
proved  to  us  that  gangrene  and  abscess  are  rare  accidents,  even 
when  no  treatment  is  had.  This  peculiar  arrangement  of  the 
nutrient  artery  gives  us  an  early  knowledge,  in  many  cases,  of 
commencing  phthisis.  Occupation  of  the  air-sacs  by  tubercle 
interferes  with  the  circulation,  and  blood  is  thrown  back  upon 
the  bronchial  artery,  and  the  result  is  bronchorrhagia,  a  con- 
servative act ;  like  the  application  of  leeches,  it  sets  the  ab- 
sorbents actively  at  work  to  remove  the  cause.  And,  in  this 
way,  cases  of  early  phthisis  are  self-cured,  or,  at  all  events, 
ameliorated,  and  the  physician  is  guided  in  his  treatment. 

This  singular  fact  in  the  circulation  was  discovered  by  the 
late  Dr.  Cammann,  in  making  his  experiments  to  prove  the 
non-anastomosis  of  the  arteries  of  the  lung.  Using  a  colored 
fluid  suitable  for  fine  injections,  he  found  that,  when  he  in- 
jected the  pulmonary  artery,  the  fluid  returned  easily  by  the 
pulmonary  vein ;  but,  injecting  the  pulmonary  vein,  the  fluid 
not  only  passed  into  the  pulmonary  artery,  but,  if  the  injection 
was  carefully  continued,  it  would  also  find  its  way  into  the 
bronchial  arteries.  Then,  again,  injecting  the  bronchial  arteries, 
he  found  that  the  fluid  after  a  little  time  passed  into  the  pul- 
monary vein ;  this  proved  that  there  was  communication  be- 
tween the  bronchial  arteries  and  the  pulmonary  vein,  but  not 
with  the  pulmonary  arteries.*  This  was  shortly  after  1840, 
and  before,  I  believe,  any  experiments  had  been  made  in 
Europe,  in  regard  to  this  circulation.  Since  then  several  ob- 
servers have  come  to  nearly  the  same  conclusion.  Drs.  Wil- 
liams and  Adriani  believe  u  the  vessels  of  the  bronchial  mucous 
membrane  terminate  in  the  pulmonary  veins,  and  those  of  the 
deeper  plexus  in  the  bronchial  veins."    Dr.  Waters  says,f 

*  Communicated  to  me  by  Dr.  Cammonn. 
t  "  Minute  Anatomy  of  the  Human  Lung." 
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after  explaining  his  experiments,  which  were  very  full  and 
minute :  "  That  a  distinct  and  free  communication  exists  be- 
tween the  bronchial  vessels  and  the  pnlmonary  veins,  admits 
of  ocular  proof.  I  have  seen,  with  the  aid  of  the  dissecting 
microscope,  the  small  vessels  passing  from  the  outer  surface 
of  the  bronchial  tubes,  and  forming  a  small  trunk,  which 
terminated  in  a  pulmonary  vein ; "  and  again,  "  It  may  be 
said  that  such  a  view  militates  against  the  generally  re- 
ceived opinion  of  the  purity  of  the  blood  returned  to  the 
left  side  of  the  heart,  for,  if  the  bronchial  blood  is  poured  into 
the  pulmonary  veins,  it  is  returned  to  the  left  auricle  without 
undergoing  the  process  of  aeration.  I  would  answer  that  the 
view  I  have  taken  is  supported  by  anatomical  facts,  a  basis  on 
which  all  physiological  theories  should  be  founded."  I  re- 
member that  Dr.  Cammann,  also,  could  not  reconcile  the  in- 
congruity of  the  apparent  fact  that  venous  blood  passed  directly 
into  the  aerated  blood  of  the  pulmonary  vein,  and  then  to  the 
left  heart.  Both  of  these  gentlemen  overlook  the  fact  that  the 
blood  from  the  nutrient  artery  passes  through  capillaries  in 
the  true  respiratory  system  on  its  way  to  the  radicles  of  the 
pulmonary  vein,  and,  of  course,  is  reaerated.  Dr.  Robert  Lee, 
if  my  memory  serves  me  (for  I  have  not  the  paper  at  hand), 
says  that  the  extension  of  the  bronchial  artery,  after  it  has 
quit  company  with  the  vein,  receives  additions  from  the  mam- 
mary and  intercostal  arteries,  and  has  the  proper  title  of 
nutrient  artery. 

Am  I  not  warranted  in  holding  that  there  is  a  complete 
difference  in  the  blood-vessels  of  the  convective  and  of  the 
pulmonary  systems?  The  nutrient  arteries  of  the  bronchial 
system  have  their  vense  comites ;  the  nutrient  arteries  of  the 
true  respiratory  system  have  no  accompanying  veins,  but  pass 
their  blood  reaerated  directly  into  the  pulmonary  vein,  pre- 
pared for  systemic  circulation.  The  nutrient  artery,  having 
its  origin  mostly  from  the  bronchial,  is  no  exception  to  the 
rule  of  complete  difference  in  the  two  systems,  for  in  its  office 
it  belongs  wholly  to  the  true  respiratory.  The  vessels  of  the 
bronchial  system  are  the  bronchial  arteries  and  veins  ;  the 
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vessels  of  the  true  respiratory  are  the  pulmonary  artery  and 
vein,  and  the  nutrient  artery  of  the  lungs. 

"Where  the  bronchial  system  ends  the  pulmonary  begins — 
it  is  where  cartilage  ceases  and  alveoli  commence.  The 
structure  of  the  true  respiratory  system  is  composed  of  termi- 
nal bronchii  and  of  the  air-sacs,  that  is,  wherever  alveoli  are 
found.  Its  object  is,  aeration  of  the  blood.  It  is  greatly  dis- 
tensible, and  in  this  differs  from  the  convective  system,  which 
is  but  little  so.  The  bronchioles  have  alveoli  developed  in 
their  sides,  but  not  to  the  same  extent  as  in  the  air-sacs,  which 
are  but  a  skeleton  net-work  for  the  convenient  spreading  out  of 
alveoli,  with  their  rete  mirabile  of  capillaries.  The  terminal 
bronchus  enlarges  at  its  end,  and  the  air-sacs  are  developed 
from  this  enlargement,  according  to  Dr.  Waters,  as  a  cluster 
of  leaves  are  sometimes  from  the  end  of  a  twig.  From  six  to 
thirteen  of  these  air-sacs  are  in  connection  with  the  enlarged 
end  of  a  terminal  bronchus,  and  this  little  cluster  forms  a 
lobulette — a  complete  type  of  the  whole  lung.  Each  lobu- 
lette  has  its  terminal  bronchus  and  air-sacs  for  the  devel- 
opment of  alveoli,  its  twig  of  pulmonary  artery  and  vein, 
its  branch  of  nutrient  artery,  with  the  accompanying  gan- 
glion of  organic  nerve,  lacteals,  absorbents,  etc.  A  collec-* 
tion  of  lobulettes  form  a  lobule,  and  a  number  of  these 
constitute  a  lobe.  The  fibrous  bands  of  the  bronchial 
sheath,  both  of  the  white  and  yellow  varieties,  are  continued, 
though  with  great  tenuity,  through  the  terminal  bronchi  into 
the  air-sacs.  They  surround  and  give  firmness  to  the  frame 
of  each  alveolus.  Niemeyer  affirms  that  muscular  fibres  are 
present  in  the  true  respiratory  system.  In  emphysema  the  air- 
sacs  lose  their  power  of  contraction,  and  become  dilated,  causing 
great  suffering  and  disability  to  the  patient.  Time  and  free- 
dom from  catarrh  allow  the  function  of  contraction  to  return. 
Can  this  occur  in  any  other  tissue  than  the  muscular  % 

Physiologists  describe  residual  air  as  filling  the  respiratory 
system  as.  high  up  as  the  third  or  fourth  divisions  of  the 
bronchiaa.  It  not  only  fills  the  true  respiratory  system,  but 
distends  it.    The  elements  of  the  distending  force  are  :  atmos- 
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plieric  pressure,  muscular  contraction,  rarefaction,  and  the 
laws  of  diffusion  of  gases,  and  that  of  affinitive  attraction 
between  oxygen  and  venous  blood.  The  residual  air  occupies 
its  position  with  such  persistence  so  as  to  be  with  difficulty  dis- 
lodged, even  after  death.  It  keeps  its  place  with  vastly  greater 
tenacity,  during  life,  when  each  element  of  force  is  in  active 
operation. 

During  inspiration,  the  contraction  of  the  diaphragm  in- 
creases the  capacity  of  the  chest,  and  at  the  same  time  the  epi- 
glottis is  raised,  and  the  weight  of  the  atmosphere  operates 
actively  in  dilating  the  lungs.    Earefaction  of  the  newly-in- 
spired air  takes  place  upon  its  immediate  and  intimate  admix- 
ture with  the  residual  air,  and  is  the  third  element  of  dilating 
force.    The  residual  air  is  estimated  to  be  170  cubic  inches, 
and  the  inspired  air  at  20.   At  each  inspiration,  therefore,  the 
residual  air  will  be  increased  about  one-tenth  part  in  dilating 
power,  jplus  the  rarefaction  of  the  inspired  air.  But  the  pecul- 
iar elements  of  this  expanding  force  are,  the  laws  of  the  diffu- 
sion of  gases,  and  that  of  the  affinitive  attraction  between  the 
unaerated  blood-globules,  in  the  capillaries  of  the  rete  mirabile 
of  the  alveoli,  and  the  oxygen,  which  is  equally  distributed 
throughout  the  residual  air.    Chemistry  demonstrates  that 
gases  differently  constituted  in  certain  relations  instantly  in- 
termix when  brought  together.    The  inspired  air  and  the 
residual  air  present  these  differences.    Air  entering  the  con- 
vective  system  moves  in  a  body  through  the  bronchial  tubes, 
till  it  meets  the  residual  air,  when,  the  law  of  the  diffusion  of 
gases  operating,  immediate  admixture  takes  place.   The  resid- 
ual air  is  instantly  renewed  with  oxygen,  in  accordance  with 
this  law.    The  inspired  atmospheric  air  moves  through  the 
convective  system,  as  far  as  the  fourth  division  of  the  bron- 
chise,  with  no  other  resistance  than  the  friction  of  the  tubes. 
When  it  meets  the  residual  air,  it  is  immediately  consumed,  as 
it  were,  and  does  not  accumulate,  causing  resistance.    On  this 
account  the  inspired  air  moves  with  increasing  velocity,  pro- 
ducing air-  and  tube-friction  murmur.    Tidal  air  in  health  is 
only  heard  in  inspiration.    Velocity  of  the  moving  air  in  the 
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tube  is  the  cause  of  murmur.  Any  one  may  demonstrate  this 
fact  by  breathing  through  a  tube  gently,  when  there  will  be 
no  murmur,  but,  if  he  increase  the  velocity  of  the  moving  air, 
he  will  get  sound,  which  will  be  increased  in  sonority  and 
raised  in  pitch  just  in  accordance  with  the  rate  of  motion. 
In  health,  in  unconscious  breathing,  expiration  is  not  heard, 
and  we  know  by  experience  that,  when  it  is  heard  in  uncon- 
scious breathing,  there  is  disease — phthisis  or  emphysema. 
A  murmur  may  be  produced  at  will,  by  hurrying  the  respira- 
tion. It  is  heard  in  systemic  diseases,  like  cholera,  or  in 
diseases  of  particular  organs,  as  in  cardiac  apnoea,  or  B  right's 
small  kidney.  The  cause  of  murmur,  in  air  moving  in  a  tube, 
is  velocity,  increasing  the  air-  and  tube-friction. 

Prof.  John  W.  Draper  has  given  a  convincing  explana- 
tion, based  on  accurate  experimentation  of  affinitive  attrac- 
tion in  the  systemic  capillaries,  as  one  of  the  efficient  causes 
of  the  circulation.  The  same  power  operates  in  the  pulmonic 
circulation,  but  with  this  important  addition,  that  the  attrac- 
tion is  not  alone  in  the  pulmonic  tissues  and  the  blood,  but 
principally  in  the  venous  blood  and  the  oxygen  of  the  residual 
air.  This  is  the  cause  that  brings  the  venous  blood  and  oxygen 
together,  in  order  that  the  blood  may  be  purified  and  fitted  to 
continue  the  life  of  the  body.  Let  us  endeavor  to  comprehend 
the  intricate  mechanism  of  the  respiratory  act.  Inspiration 
has  taken  place — twenty  cubic  inches  have  been  added  to  the 
residual  air,  evenly  and  equally  admixed — dilatation  has  taken 
place  with  force,  and  is  continued  and  increased  by  the  rare- 
faction of  heat.  The  true  respiratory  system,  by  its  muscu- 
lar power,  contracts,  antagonizing  the  dilating  residual  air, 
and  compressing  it  with  force.  Each  particle  of  pure  air, 
acknowledging  its  attraction  for  the  venous  blood,  presses  up 
to  the  alveolus,  through  the  struggling  mass,  and  rushes  to  the 
blood-globule  in  the  capillary — makes  the  interchange — gives 
up  its  oxygen,  and  receives  in  return  detritus  and  carbon 
materials,  loses  its  attraction,  becomes  passive,  but  is  crowded 
back  by  other  eager  particles  pressing  forward,  until  finally  it 
finds  itself  well  up  in  the  bronchus,  with  its  filthy  load, 
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whence  it  is  expired.  The  blood-globule  from  the  pulmonary 
artery,  entering  the  capillary  of  the  alveolus,  hurries  along 
through  the  rete  mirabile,  drawn  by  its  affinity  for  oxygen,  till 
it  meets  a  particle  of  pure  air,  makes  the  interchange,  loses  its 
activity,  but  is  pushed  onward  by  other  globules  pressing  for- 
ward from  behind,  till  it  finds  itself  in  the  venous  radicle  of 
the  pulmonary  vein,  fitted  for  systemic  circulation.  The 
movement  of  the  blood-globules  is  much  assisted  by  the  con- 
traction and  relaxation  of  the  muscular  fibres  of  the  true 
respiratory  system  in  respiration.  Different  bundles  of  these 
fibres,  in  the  healthy  lung,  contracting  and  relaxing  in  succes- 
sion, give  not  only  a  living  vibratory  motion,  which  assist  in 
hurrying  the  globules  along,  but  produce  a  susurrus,  which, 
being  heard  at  the  chest-wall  in  multitudinous  concert,  is  true 
respiratory  murmur.  If  these  are  facts  in  minute  anatomy 
and  physiology  (and  they  hardly  admit  of  dispute),  they  prove 
that  the  residual  air,  as  a  body,  has  no  more  currents  than  has 
the  bottom  of  the  deep  sea.  No  change  can  occur  except 
molecular,  and  none  other  is  necessary.  The  law  of  diffusion 
of  gases  assures  the  comparative  purity  of  the  residual  air,  as 
well  as  its  constant  and  guarded  impurity,  which  is  so  neces- 
sary for  the  accomplishment  of  the  vital  act.  The  circulation 
would  not  go  on,  if  each  blood-globule  should  immediately 
come  in  contact  with  pure  air,  for  then  it  would  lose  its  im- 
pelling force,  and,  all  of  the  blood-globules  alike  losing  their 
attraction,  there  would  be  stasis.  Instead  of  this,  both  in  the 
blood  and  the  residual  air  each  globule  and  each  air-particle 
moves  in  perfect  order,  never  in  each  other's  way.  This  shows 
how  the  individual  may  live  in  bad  air  for  a  time,  resisting  its 
evil  tendencies,  and  even  that  of  poisonous  gases.  It  shows 
also  why  medical  inhalations  fail  in  their  object.  Medicated 
vapors  have  little  or  no  admission  into  the  residual  air!  Even 
oxygen  gas,  which  is  sometimes  serviceable,  can  only  supply 
atmospheric  deficiencies.  It  can  neither  do  the  harm  nor  the 
good  that  has  been  predicated  for  it.  An  animal  may  even 
live  for  a  time  in  pure  oxygen  gas,  the  active  interchange 
taking  place  between  the  gas  and  the  blood  restoring  the 
necessary  grade  of  impurity  in  the  residual  air. 
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If,  then,  the  only  change  or  motion  that  is  possible  in  the 
residual  air  be  molecular,  what  becomes  of  the  theories  of  air- 
and  tube-friction  murmurs,  whether  in  the  smaller  bronchia 
or  the  air-sacs  and  alveoli,  as  cause  of  the  so-called  vesicular 
murmur  ?  Are  they  not  physical  impossibilities  %  And,  too, 
what  becomes  of  the  theories  of  the  mechanism  of  crepitant 
rale  f  If  there  is  no  motion  but  the  molecular,  there  can  be 
no  bursting  of  bubbles  in  the  microscopic  tubes,  and  that 
theory  falls.  If  the  residual  air  constantly  and  forcibly  dis- 
tends the  true  respiratory  system,  how  can  the  bronchioles  and 
air-sacs  come  together,  to  be  separated  by  each  inspiration  of 
fresh  air,  so  as  to  produce  fine  crepitant  rale  1  This  theory, 
likewise,  supposes  a  physical  impossibility.  All  theories, 
whether  of  vesicular  murmur  or  crepitant  rale,  which  ignore 
the  presence  of  the  residual  air,  are  of  necessity  incompetent. 
The  fact  that  residual  air  has  none  but  molecular  motion  may 
be  demonstrated  by  a  distensible  bag,  as  of  India-rubber. 
While  it  is  being  forcibly  filled  with  air,  there  will  be  air-  and 
tube-friction  murmur  at  the  mouth  only,  where  the  air  moves 
in  a  body  with  velocity.  The  body  of  air  in  the  bag  will  be 
increased  by  particles  of  air  sliding  in  among  each  other,  and 
over  those  sticking  to  the  wall  of  the  bag ;  there  is  no  friction 
against  the  wall,  and  consequently  no  murmur.  But  there  will 
be  resisting  vibratory  sound  in  the  walls  of  the  tense  dilating 
bag;  different,  however,  from  that  of  the  contracting  true 
respiratory  murmur  in  this,  that  it  is  only  heard  during  dilata- 
tion, while  the  other  is  continuous,  because  owing  to  active 
muscular  contraction.  Dr.  Hyde  Salter  says,  after  speaking 
of  the  occupancy  of  the  true  respiratory  system  by  residual  air, 
and  that  about  twenty  cubic  inches  of  atmospheric  air  are 
added  at  each  inspiration  :  "  Each  air-cell  is,  therefore,  a  tenth 
larger  at  inspiration  than  at  expiration.  Now,  it  is  incon- 
ceivable that  this  slight  variation  in  the  capacity  of  these  shal- 
low, open  concavities  should  be  attended  with  any  sound.  I 
cannot  conceive  it  possible.  For,  be  it  remembered,  that  the 
air-cells  are  not  nearly-closed  cavities  communicating  by  con- 
stricted orifices  with  the  general  cavity  of  the  lobular  passage, 
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but  wide-mouthed  and  patulous  like  a  teacup.  And,  be  it  re- 
membered, too,  that  in  respiration  the  air  is  not  pumped  out 
of  and  into  the  cells,  but,  as  they  undergo  this  slight  change 
of  volume,  a  small  part  of  their  contents  passes  just  without 
them  ;  and  then  again,  on  their  recovering  their  capacity,  from 
without  just  within  them,  if  one  can  speak  of  'within'  and 
i  without,'  in  reference  to  such  slight  interchange  of  situation. 
For,  really,  the  renovation  of  the  air  in  the  tissues  of  the  lung 
does  not  depend  on  its  actual  removal,  but  upon  the  law  of  the 
diffusion  of  gases." 

This  reasoning  is  cogent.  It  proves  that  there  is  no  motion 
in  the  air-sacs  and  alveoli  to  produce  air-  and  tube-friction 
sound,  and  yet  he  attempts  to  show  that  there  is  such  motion 
in  the  smaller  bronchise  and  intralobular  passages.  He  says  : 
u  But  while  the  movement  of  the  air  at  each  alveolus  would  be 
so  slight,  so  almost  inappreciable,  the  collective  expansion  of  all 
the  alveoli  common  to  a  lobular  passage,  and  the  consequent 
abstraction  of  air  from  the  general  cavity,  would  be  considera- 
ble, and  would  create  a  considerable  rush  of  air  into  the  lobular 
passage  to  supply  its  place ;  for  the  modicum  of  air,  however 
small,  appropriated  by  each  dilating  air-cell,  would  of  course 
be  multiplied  by  the  number  of  cells  communicating  with  the 
common  axial  cavity  of  the  lobular  passage." 

Dr.  Salter's  able  reasoning  shows  that  there  is  not  enough 
motion  in  the  alveoli  or  air-sacs  to  cause  sound,  and  the  same 
reasoning  applies  with  equal  force  to  the  air  in  the  bronchioles 
and  intralobular  passages.  The  residual  air  occupies  these 
passages  just  as  well  as  it  does  the  air-sacs,  and  is  com- 
pressed in  one  as  well  as  the  other ;  one-tenth  is  added  at  each 
inspiration  to  the  whole  body  of  residual  air,  and  Dr.  Salter 
himself  has  said  that  these  small  bronchial  tubes  were  largely 
distensible ;  consequently  the  velocity  of  motion  in  these  pas- 
sages where  alveoli  are  developed  must  be  too  little,  if  there  be 
any  at  all,  to  produce  any  sound.  Dr.  Salter's  argument  to 
prove  that  the  seat  of  crepitant  rale  and  the  seat  cf  respira- 
tory murmur  are  the  same — "  the  rale  supplants  the  true  re- 
spiratory murmur,  the  two  do  not  coexist " — heretofore  quoted, 
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is  convincing.  Had  lie  placed  the  seat  in  the  air-sacs  and 
alveoli  as  well  as  in  the  terminal  bronchioles,  he  would  have 
been  correct,  for  then  he  must  have  acknowledged  that  it 
coxdd  not  he  by  tube- and  air-friction,  and  he  would  have  been 
forced  to  accept  the  true  explanation,  that  of  dilatation  and 
contraction.  Crepitant  rale  indicates  the  commencement  of 
the  process  of  inflammation,  and  it  supplants  the  true  respira- 
tory murmur.  Let  us  study  the  evidence  in  the  light  of  the 
true  respiratory  murmur. 

If  one  have  lately  examined  the  chest  of  a  person  in  health, 
and  have  noted  the  murmur  in  its  fullness  and  perfection,  and 
should  be  called  to  see  him  suffering  from  a  chill,  with  pain 
in  the  head,  back,  limbs,  etc.,  and  should  again  examine  the 
respiration  carefully,  he  will  probably  still  hear  the  true  re- 
spiratory murmur,  but  it  will  be  obscured  or  muffled.  All  the 
capillaries  of  the  lung  are  crowded  with  blood,  which  is  the 
explanation  of  the  muffled  murmur.  If  he  wait  a  few  hours, 
he  will  find  the  true  respiratory  murmur  absent,  and,  in  place 
of  it,  the  fine  crepitant  rale.  The  congestion  of  the  capillaries 
of  the  lung  still  remains ;  there  is  scarcely  a  perceptible  differ- 
ence in  the  percussion-note ;  the  residual  air  still  occupies  its 
seat  in  the  true  respiratory  system,  and  it  still  continues^  to 
dilate  the  air-sacs,  alveoli,  and  terminal  tubes.  Whatever 
change  has  taken  place,  must  have  been  at  the  seat  of  the  true 
respiratory  murmur. 

In  tissues  that  may  be  seen,  what  is  the  first  result  of  in- 
flammation?   Is  it  not  that  plastic  material  is  thrown  out 
i  into  the  connective  tissue  ?    This,  also,  must  take  place  in  the 
:  lungs.    The  connective  tissue  of  the  lungs,  delicate  as  it  is. 
'  has  been  filled  with  plastic  material.    It  has  become  thickened 
and  stiffened,  it  cannot  contract,  and  the  true  respiratory 
murmur  is  gone,  but  it  must  yield,  though  unwillingly,  to 
the  dilating  force  of  the  residual  air,  separating  newly -formed 
plastic  exudations,  causing  sound — fine  crackling  — which  is 
crepitant  rale.    If  he  wait  a  few  hours  more,  and  examine 
again,  he  will  find  that  crepitant  rale  as  well  as  true  respira- 
tory murmur  has  gone,  and  all  is  silent,  or  there  may  be 
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bronchial  or  tubular  breathing.  Exudation  has  been  pourea 
into  the  true  respiratory  system,  and  consolidation  is  the 
result.  The  seat  of  crepitant  rale  is  now  become  the  seat  of 
exudation.  If  I  have  studied  this  matter  as  correctly  as  I  have 
carefully,  this  is  the  process  gone  through  with,  and  is  the  true 
mechanism  of  crepitant  rale. 

In  this  paper  I  have  endeavored  to  show  that  the  bronchial 
respiratory  system  is  entirely  different  from  the  true  respiratory 
system  in  anatomy,  physiology,  object  and  use,  and  that  the 
physical  signs  of  pathological  change  are  equally  distinct  and 
different. 

The  composite  character  of  the  respiratory  murmur  must 
be  made  evident,  analytically  as  well  as  synthetically.  The 
two  elements,  different  in  cause,  character,  and  seat,  must  be 
individually  studied  in  order  that  we  may  correctly  understand 
their  significance  in  pathological  changes.  We  may  present 
their  union  and  the  result  to  the  eye,  thus  : 


The  reasons  for  introducing  a  new  terminology  are,  that 
broncho-respiratory  and  true  respiratory  are  descriptive,  and 
indicate  the  seat  of  the  murmurs.  The  term  vesicular  mur- 
mur was  applied  by  Andral,  supposing  that  it  described  the 
minute  anatomy  of  the  seat  of  the  murmur;  but  later  investi- 
gations show  that  the  term  is  misapplied,  for  there  are  no 
structures  that  may  properly  be  called  vesicles  in  the  lungs. 
Again,  the  terms  vesicular  and  respiratory  have  been  applied 
indiscriminately,  and  their  present  use  would  lead  to  confusion 
and  misapprehension. 

In  order  to  practically  study  these  murmurs,  it  will  best  be 
done  by  selecting  a  healthy  person  about  twenty-five  years  of 
age,  with  perfectly  developed  chest,  and  with  muscles  not 
hardened  by  manual  labor. 


Broncho-respiratory  ") 
murmur. 


Respiratory  murmur. 


True  respiratory 
murmur. 
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RESPIRATORY  MURMURS. 

Placing  the  ear  lightly  yet  firmly  upon  the  chest,  allowing 
the  head  to  rise  and  fall  with  the  respiration,  listen  to  the 
breath-sounds.  The  tidal-air  murmur  will  first  catch  the  ear 
as  modified  by  the  true  respiratory  murmur,  and,  as  has  been 
described,  is  like  the  sighing  of  the  trees  over  our  heads  in  the 
forest,  when  the  boughs  are  gently  stirred  by  the  breeze.  The 
character  and  quality  of  the  respiratory  murmur  depend  upon 
the  absence  or  excess  of  one  or  the  other  of  the  composing  ele- 
ments. If  the  true  respiratory  murmur  be  maximum  in  full- 
;  ness,  the  tidal-air  sound  will  be  short,  only  heard  in  inspira . 
tion,  and  will  be  of  the  soft,  breezy  character  described  as 
gently  sighing. 

"While,  if  the  broncho-respiratory  be  in  excess,  the  tidal-air 
sound  will  be  harsh,  raised  in  pitch,  and  will  be  heard  both  in 
inspiration  and  expiration,  and  becomes  a  sign  of  disease  as  the 
other  is  of  health. 

BROXCUO-RESPIRATORY  MURMUR. 

Broncho-respiratory  murmur  may  be  studied  by  forcing  the 
breathing,  when  it  will  be  heard  in  both  inspiration  and  expi- 
ration, and  its  harshness,  loudness,  and  pitch,  will  depend 
upon  the  force  given  to  the  respiration.  This  murmur  may  be 
heard  in  its  perfection,  in  the  chest  of  a  child  before  the  true 
respiratory  murmur  has  been  developed. 

TRUE  RESPIRATORY  MURMUR. 

The  ear  accustomed  to  auscultation,  after  a  few  moments 
1  of  concentration  of  the  attention  upon  the  respiratory  murmur, 
will  recognize  its  dual  composition.  If  the  chest  be  perfect  in 
condition,  the  tidal-air  sound  will  be  heard  in  inspiration  only 
— soft  and  short,  like  breathing  gently  through  the  closed 
teeth — while  the  true  respiratory  murmur  will  be  continuous, 
increasing  in  fullness  in  inspiration  and  diminishing  in  expira- 
tion. It  is  of  low  pitch,  and  is  like  the  roaring  of  the  sea  at  a 
distance,  the  waves  breaking  on  an  even  shore  of  sand ;  or, 
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better  still,  like  the  sound  made  by  bees  in  cold  weather,  when 
the  hive  is  tapped  with  the  finger.  It  is  like  the  innumerable 
vibrations  of  the  wings  of  bees,  increasing  to  maximum  in  in- 
spiration like  the  breaking  waves  on  the  near  shore,  and  de- 
creasing in  expiration  like  the  receding  waves.  If  the  breath  be 
held,  this  murmur  may  be  heard  without  admixture,  and  studied 
separately.  I  believe  the  sound  is  the  susurrus  of  the  delicate 
muscular  fibres  of  the  true  respiratory  system,  contracting  and 
relaxing  over  the  dilating  and  resisting  residual  air.  If  the 
breath  be  held  after  a  full  inspiration,  the  murmur  will  be  at 
its  maximum ;  if  it  be  held  after  expiration,  it  will  be  at  its 
minimum  fullness.  It  cannot  be  exaggerated,  as  has  been  said 
of  the  so-called  vesicular  murmur.  If  the  true  respiratory 
system  be  unduly  dilated,  it  loses  its  power  to  contract  on  the 
residual  air,  and  the  murmur  wholly  ceases.  This  is  a  sign  of 
emphysema,  and  is  proof  of  the  muscular  cause  or  origin  of 
the  sound  which  may  return  again  after  rest.  Dr.  Walsh  con- 
siders no  theory  of  the  cause  of  respiratory  murmurs  to  be 
well  established.  But  he  says  :  "  The  muscular  actions  going 
on  in  the  chest  will  give  rise,  in  some  persons,  to  a  peculiar 
buzzing,  rumbling  sound  ....  it  is  continuous,  not  rhythmical 
with  respiration ;  and  rather  increases  than  diminishes  in  in- 
tensity when  the  breath  is  held." 

This  murmur  only  commences  to  be  developed  in  the  child 
at  eight  years  of  age,  becomes  recognizable  at  twelve,  but  is 
only  fully  developed  at  maturity.  A  beginner  in  auscultation 
may  recognize  true  respiratory  murmur  in  a  good  subject  with 
ease.  But,  when  the  chest  has  lost  its  excellent  quality  as  an 
acoustic  chamber  by  physical  changes,  resultant  from  inflam- 
mation, or  other  causes,  the  expert  ear  alone  can  arrive  at  di 
agnostic  truth. 

These  facts,  instead  of  being  a  matter  of  discouragement 
should  induce  beginners  to  pursue  auscultation  with  untirin 
assiduity,  knowing  that  the  end  will  crown  them  as  masters 
in  physical  diagnosis.  The  ability  to  recognize  true  respira 
tory  murmur  under  any  conditions,  to  analyze  its  quality,  and 
measure  its  power,  gives  its  possessor  the  means  of  knowing 
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even  the  approach  of  that  insidious  disease,  phthisis,  and  sug- 
gests the  method  of  prevention.  The  true  respiratory  system, 
air-sacs,  alveoli,  nutrient  artery,  gauglia  of  the  organic  nervous 
system,  with  absorbents,  etc.,  all  require  active  use  for  the  pre- 
vention of  disease.  Phthisis  does  not  begin  in  the  lower  part 
of  the  lungs,  which  are  constantly  and  actively  in  motion.  If 
we  insure  the  same  kind  of  exercise  in  the  icpjper  part,  we  pre- 
vent and  may  even  arrest  incipient  disease. 

For  more  than  ten  years  respiratory  murmurs  have  occu- 
pied my  diligent  attention.  The  views  put  forth  in  this  paper 
were  not  hastily  formed.  Some  of  them  are  new,  and  may 
receive  the  harsh  judgment  innovations  ever  provoke.  I  do 
not  deprecate  criticism,  but  I  am  not  insensible  to  the  opin- 
ions of  my  professional  brethren.  I  earnestly  desire  their  ap- 
proval. Many,  on  whose  judgment  I  rely,  believe  in  true 
respiratory  murmur  as  well  as  myself.  But,  wishing,  above  all 
things,  for  the  establishment  of  truth,  I  submit  the  whole  sub- 
ject to  this  learned  Academy,  and  through  it  to  the  profession. 


Stated  Meeting,  February  1,  1872.    Dr.  E.  R.  Peaslee,  President, 

in  the  Chair. 

The  President  announced  the  reception  of  a  copy  of  the 
Keport  of  the  Board  of  Health  of  JSTew  York  City  for  1871. 

Dr.  Theodore  "Walser  read  a  paper  on  "  Quarantine  Regu- 
lations," of  which  the  following  is  an  abtract. 

ON  QUARANTINE  REGULATIONS  OF  THE  PORT  OF  NEW 

YORK. 

br  theodore  walser,  m.  d. 

Mr.  President  and  Fellows  of  the  Academy. 

All  prohibitory  regulations  must  necessarily  be  based  upon 
the  etiology  and  modus  prqpagandi  of  each  disease  that 
comes  under  the  provision  of  quarantine  laws. 
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You  will  be  pleased,  therefore  to  bear  with  me  if  I  pre- 
sume to  review  the  history  of  yellow  fever,  cholera,  small- 
pox, and  typhus  separately,  and  consider  quarantine  regula- 
tions as  applied  to  each. 

Yellow  Fever. 

Character  and  Nature. — a.  As  long  as  we  are  unable 
tangibly  or  visibly  to  demonstrate  the  bioplasma  or  disease- 
germ  of  yellow  fever,  or  actually  know  what  constitutes  the 
morbific  matter  of  the  disease,  we  must  content  ourselves,  in 
the  conception  and  true  appreciation  of  its  nature,  with  infer- 
ence ;  by  analogy  this  will  unerringly  lead  us  to  the  belief 
that  the  yellow-fever  virus  is  of  cryptogamic  origin — a  theory 
which  assumes  a  practical  importance  when  we  consider  the 
chemical  action  of  fungi  of  all  kinds  upon  the  atmosphere; 
their  deleterious  influence  upon  animal  life ;  the  condition  of 
their  generation  and  growth — heat,  moisture  and  darkness — 
and  the  corresponding  means  of  their  extermination — air, 
ventilation,  light,  and  cold. 

~b.  Whether  cryptogamic  or  animalcular  in  its  nature — yel- 
low-fever virus  can  only  be  propagated  at* a  continued  tem- 
perature of  85  to  105.° 

It  cannot,  therefore,  exist  in  our  latitude  except  during 
the  summer  months ;  becomes  exterminated  with  the  advent 
of  frost ;  and  is  necessarily  an  exotic  in  its  origin,  an  indige- 
nous only  in  the  tropics. 

The  domestic  origin  of  yellow-fever  virus,  and  its  spon- 
taneous reproduction  under  certain  atmospheric  and  telluric 
conditions  in  our  own  climate,  has  been  the  favorite  theme  of 
our  older  physicians,  either  to  excuse  official  neglect  or  pander 
to  personal  interest. 

The  exemption  of  every  port  or  seaboard  town,  under  any 
hygenic  condition,  during  the  war,  when  intercourse  with  in- 
fected localities  was  cut  off,  proves,  however,  that,  if  yellow 
fever  is  not  carried  thither,  no  local  or  hygienic  condition  can 
reproduce  the  specific  yellow-fever  virus,  when  once  destroyed 
by  the  frost. 
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If  not  indigenous,  yellow  fever  is  necessarily  a  portable 
disease,  and  its  portation  either — 

A.  By  Persons  laboring  tender  the  Disease,  and  reproducing 

the  Morbific  Germ. 

B.  By  Things — Fomites,  Vessels,  Merchandise,  Personal 

Effects — transmitting  the  Morbific  Germ  in  its  Ma- 
turity. 

A.  By  Persons  laboring  under  the  Disease,  and  reprodu- 
cing the  Morbific  Germ. — The  difficulty  of  separating  effect 
from  cause,  and  our  inclination  to  draw  our  inferences  from 
the  visible  and  tangible,  have  necessarily  led  the  superficial  in- 
quirer to  look  to  the  yellow-fever  patient  as  the  visible  means 
of  portation  and  communication,  and  thus  to  overlook  the 
most  important  facts  connected  with  the  transmission  and 
development  of  the  disease. 

A  clear  interpretation  of  the  experience  of  a  century,  and 
much  negative  evidence,  prove,  however,  beyond  a  doubt  that 
persons  and  their  eliminations  have  no  agency  whatever  in  the 
matter. 

From  the  opening  of  the  quarantine  hospitals  in  1798, 
to  their  destruction  in  1858,  over  twelve  hundred  cases  were 
treated,  and  not  a  single  instance  is  on  record  in  which  the 
disease  was  communicated  from  the  sick  and  their  elimina- 
tions to  attendants  or  convalescents  of  other  diseases. 

Over  two  hundred  cases  have  since  been  treated  on  board 
the  floating  hospital,  and  yet  the  fever  was  confined  to  ad- 
missions from  shipboard.  In  1848  the  victims  of  yellow  fever 
on  the  eastern  shore  of  Staten  Island  took  refuge  in  every  di- 
rection, and  were  taken  care  of  in  private  residences  and  in 
most  insalubrious  localities,  and  yet  no  cases  occurred  except 
on  the  shore,  extending  not  more  than  two  hundred  and  fifty 
yards  inland. 

Hundreds  of  sick  with  yellow  fever  fled  from  Norfolk  in 
1853,  from  Fort  Hamilton  in  1858,  and  yet  the  epidemic  was 
confined  to  its  origin.  Assuming,  then,  as  an  incontrovertible 
truth  that  persons  cannot  be  the  carriers  of  yellow-fever  virus, 
the  office  devolves  upon  inanimate  matter  and  infection. 
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B.  By  Things — Fomites,  Vessels,  Merchandise,  Personal 
Effects — transmitting  the  Morbific  Germ  in  its  Maturity. — 
From  the  first  appearance  of  yellow  fever — in  1748,  1750, 
and  1756,  in  Norfolk  and  Charleston  ;  in  New  York  in  1785 
to  1803,  and,  later,  in  1822 ;  in  Philadelphia  in  1792— the  epi- 
demic invariably  commenced  in  ships,  docks,  wharves,  and 
at  the  foot  of  streets  in  the  immediate  vicinity  of  infected  ves- 
sels, and  extended  from  this  focus  of  infection  only  to  certain 
well-defined  limits. 

These  vessels  had  come  from  ports  where  yellow  fever  pre- 
vailed as  an  epidemic,  with  the  disease  on  board  while  in 
port,  and  continuing  in  all  its  virulence  beyond  the  time  of 
incubation  from  the  port,  during  the  voyage  and  even  after 
her  arrival  in  the  port  of  entry,  thence  extending  its  ravages 
to  other  vessels  and  the  nearest  shore — conclusively  proving 
to  be  infected,  and  the  carrier  of  the  morbific  germ  in  what- 
ever form  it  may  be. 

To  prove  this  assertion  would  only  be  reciting  the  history 
of  every  yellow-fever  epidemic  on  this  continent,  first  as  con- 
comitant of  the  slave-trade  from  the  coast  of  Africa,  and  after 
the  infection  of  the  West  Indies,  where  it  became  planted  and 
indigenous — to  every  port  north  as  far  as  Portland  and  south 
to  Buenos  Ay  res — or  repeating  the  etiology  of  every  case  of 
yellow  fever  in  the  sailor,  passenger,  ship-keeper,  and  steve- 
dore treated  in  the  quarantine  hospitals  .since  their  establish- 
ment. 

The  only  questions,  then,  to  be  answered,  are : 
a.  The  Source  of  Infection. 

I.  The  Conditions  favoring  the  Infection  of  Vessels  ;  and 

c.  The  Mode  of  Transmission  of  the  Morbific  Virus  to 
other  Vessels  and  the  Shore. 

a.  The  Source  of  Infection — the  Port. — The  yellow  fever 
may  prevail  as  an  epidemic  appalling  and  intense,  or  only  in 
the  occurrence  of  a  few  sporadic  cases. 

A  vessel  may  become  infected  in  either ;  but  much  more 
readily  in  the  former.  The  port  itself  may  be  land-locked, 
formed  by  a  sluggish  river,  surrounded  by  swamps  and  decay- 
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ing  matter,  as  Havana ;  or  it  may  be  an  open  roadstead,  and 
the  probabilities  of  infection,  therefore,  correspondingly  less  ; 
or  else  the  vessel  may  be  loaded  by  lighters  or  at  the  wharf, 
the  former  not  excluding  the  latter,  certainly  favoring  the 
probabilities  of  infection. 

b.  The  Conditions  favoring  the  Infection  of  Vessels. — 
The  statistics  of  quarantine  show  that  fully  two  per  cent, 
of  vessels  arriving  from  an  infected  port  may  be  considered  in- 
fected ;  and  the  conditions  favoring  the  infection  of  vessels 
may  therefore  be  found  in  the  length  of  time  which  vessels 
spend  in  the  infected  port,  the  proximity  to  the  shore,  the 
character  of  cargo  received  on  board,  and  the  condition  of  the 
vessel  itself,  old  vessels  being  more  liable  than  new  ones. 

Vessels  impregnated  with  human  effluvia  are  more  easily 
infected  than  vessels  carrying  freight — the  names  of  the 
Buzzard,  Enterprise,  Susquehanna,  Alabama,  and  Tahoma, 
standing  prominent  among  the  list  of  infected  vessels. 

By  a  passenger-ship,  the  disease  was  introduced  from  the 
coast  of  Africa  to  the  West  Indies ;  a  British  transport  from 
St.  Thomas  carried  the  disease  in  1798  to  New  York ;  and  the 
only  infected  vessels  arriving  here  during  the  summer  of  1862 
were  coolie  vessels,  which  had  discharged  their  living  freight 
in  Havana.  The  character  of  vessels  not  only  favors  infec- 
tion, but  stamps  the  peculiar  type  of  the  disease. 

The  Charles  Marshall,  with  a  cargo  of  putrid  hides, 
brought  the  typhoid ;  the  Susquehanna,  when  scurvy  prevailed 
previously,  the  purpuric ;  the  Tahoma  the  remittent  type.  In 
the  same  way  the  hygienic  condition  of  the  shore  modifies  the 
type  of  the  disease. 

c.  The  Mode  of  Transmission  of  the  Morbific  Virus  from 
Vessel  to  Vessel,  or  to  the  Shore. 

1.  By  Contiguity. 
%  By  Winds. 
3.  By  Fomites. 

1.  By  Contiguity. — To  the  law  of  contiguity  we  may  at- 
tribute the  prevalence  of  every  yellow-fever  epidemic  in  New 
York,  commencing  invariably  in  slips,  docks,  and  streets,  near- 
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est  to  the  focus  of  infection,  until  the  approach  of  infected 
vessels  was  prohibited  by  law,  and  in  its  efficient  administra- 
tion the  introduction  and  prevalence  of  the  disease  prevented. 
What  may  still  occur  in  the  absence  of  such  preventive  meas- 
ures we  may  infer  from  the  history  of  St.  Nazaire,  in  France, 
in  1861,  when  the  Anne  Maria  arrived  from  Havana,  having 
lost  two  of  her  crew  by  yellow  fever.  On  board  of  three  ves- 
sels moored  close  to  her  the  crew  not  only  sickened  in  the 
order  of  their  proximity,  but,  while  the  vessel  moored  nearest 
to  her  lost  four  out  of  five,  the  third  lost  only  one  in  seven  of 
her  crew. 

2.  By  Winds. — Whatever  may  be  the  nature  of  yellow- 
fever  virus,  its  specific  gravity  is  obviously  greater  than  air — 
as  this  alone  can  fix  it  to  the  vessel — and  virulent  in  the 
degree  of  its  density.  The  lower  the  stratum  the  more  poison- 
ous its  influence.  That  by  discharging  and  ventilating,  the 
virus  is  dislodged  and  set  free,  we  see  in  its  effect  upon 
the  lightermen  receiving  cargo  or  ballast,  and  persons  bathing 
in  the  immediate  vicinity  of  discharging  vessels.  The  exten- 
sion of  this  virus  so  liberated,  and  by  its  specific  gravity  float- 
ing on  the  surface  of  the  water,  certainly  cannot  be  limited, 
except  by  attenuation;  and,  if  the  formative  elements  are 
found  upon  the  water,  or,  drifted  by  wind  and  wave  on  shore, 
it  finds  the  matter  or  formative  element  on  shore,  it  will, 
under  circumstances  resembling  its  tropical  habitat,  neces- 
sarily generate  and  develop.  The  epidemic  on  Staten  Island 
in  1818,  on  Long  Island  and  Staten  Island  in  1856  and  1858, 
each  occurring  after  continued  winds  from  the  fleet  of  infected 
vessels,  may  be  solely  attributed  to  this  mode  of  infection ; 
while  the  epidemics  on  Governor's  Island,  occurring  in  1856, 
1858,  and  1870,  in  the  same  locality,  the  point  nearest,  the 
Atlantic  Dock,  where  cargoes  from  vessels  at  quarantine  were 
constantly  received,  were  unquestionably  due  to  the  liberation 
of  yellow-fever  virus  from  these  cargoes  drifting  on  the  sur- 
face, until  it  found  on  the  shore  of  the  island,  or  the  debris 
floating  near  its  shores,  the  requisite  formative  elements.  This 
drifting,  as  snow  in  winter,  may  also  account  why  a  fence,  a 
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row  of  dwellings,  an  artificial  barrier,  will  arrest  the  progress  of 
the  disease,  and  why  the  north  side  of  Rotten  Row  suffered 
while  the  south  side  remained  exempt ;  on  Staten  Island  the 
houses  fronting  the  bay  were  infected,  while  others  adjoining, 
fronting  inland,  remained  exempt. 

By  Fomites. — These  may  be  either  materials  floating 
near,  or  the  cargo,  dunnage,  and  personal  effects  from  the 
infected  vessel. 

We  have  unquestionably  in  the  floating  material  the 
most  prolific  source  of  infection.  This  may  or  may  not  be 
from  the  infected  vessel,  but  debris,  decomposing  porous  sub- 
stances constituting  the  formative  element  for  the  floating- 
virus,  under  circumstances  most  closely  resembling  its  tropical 
habitat. 

The  straw  taken  from  the  bay  by  the  first  victims  on  Fort 
Hamilton,  the  mattress  at  Gowanus,  were  such;  though 
neither  could  be  traced  directly  to  an  infected  vessel. 

Cargoes. — To  prove  the  infection  by  cargoes  is  extremely 
difficult,  because  isolated  cases  are  apt  to  be  misunderstood, 
or  hushed  up  under  the  apprehension  of  public  alarm,  or  re- 
proach for  official  negligence.  In  1822  the  epidemic  was 
attributed  to  a  quantity  of  sugar  stored  at  the  foot  of  Rector 
Street.  Custom-house  officers  were  reported  sick  of  yellow 
fever  while  employed  at  the  Atlantic  Dock,  Brooklyn,  in 
1856  ;  and  Sleight,  a  custom-house  officer  not  connected  with 
quarantine,  is  said  to  have  died  of  yellow  fever  in  1848. 

The  law  makes  distinction  in  cargo  and  the  character  of 
"  fomites  "  liable  to  carry  disease,  which  is  perhaps  not  wholly 
based  upon  facts.  Rags,  unwashed  and  from  an  infected  port, 
may  certainly  be  potent  carriers ;  and,  as  the  history  of  the 
J.  H.  Glidden  teaches,  a  prolific  source  of  infection,  as  also  hides 
and  animal  remains.  On  the  Charles  Martel  seven  out  of  twelve 
employes  sickened,  who  had  carried  the  partially-decayed 
sheepskins  on  deck.  But  few  cases  are  known  where  general 
cargoes  and  the  products  of  the  tropics  proved  injurious,  un- 
less in  a  state  of  decomposition. 

Dunnage  and  Personal  Effects. — That  dunnage  from  the 
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hold  of  an  infected  vessel  may  carry  the  virus,  we  have  the 
evidence  in  the  Susquehanna.  A  watchman  (?)  slept  in  the 
folds  of  a  sail  removed  from  the  hold  the  previous  day ;  he 
sickened  in  five  days,  and  died  of  yellow  fever. 

That  the  virus  may  be  carried  a  great  distance  by  personal 
effects  we  have  in  evidence  the  well-known  instance  of  the 
chest  of  clothing  carried  from  Martinique  to  ISTew  Haven,  in 
1794  ;  the  clothing  of  a  dead  sailor,  washed  in  Lombarcly 
Street,  in  1822,  and  infecting  all  present;  the  disease  of  the 
Sinclair  family  in  quarantine,  in  1848,  attributed  to  the  cloth- 
ing of  stevedores  sick  with  yellow  fever  ;  and,  more  recently, 
the  case  of  the  mate  of  the  Crawford,  who  went  from  a  vessel, 
which  subsequently  proved  infected,  on  board  of  another,  -out- 
ward bound,  the  captain  of  which  sickened  three  days  after  he 
slept  in  the  bunk  above  the  one  containing  the  mate's  clothing 
— in  every  instance  the  effects  came  from  localities  positively 
infected,  without  being  opened  and  ventilated,  and  carried  to 
localities  favoring  infection. 

After  careful  consideration  of  the  nature  of  yellow  fever, 
conclusively  proving  its  exotic  origin,  and  that  it  cannot  occur 
in  our  latitude  unless  carried  hither  by  vessels  and  fomites, 
the  quarantine  regulations,  based  upon  the  modus  propagandi, 
are  of  the  most  vital  importance. 

The  quarantine  of  yellow  fever  can  only  be  applied  to  the 
carriers  of  morbific  virus — vessels,  merchandise,  and  personal 
effects.  The  quarantine  of  the  yellow-fever  sick  may  be  ad- 
visable or  moral,  but  certainly  not  on  hygienic  grounds,  and 
the  only  suggestion  of  practical  utility  is,  the  removal  of  the 
sick  beyond  the  well-defined  limits  of  infection,  in  order  to 
secure  a  better  result  in  the  treatment,  and  a  more  efficient 
care,  through  the  perfect  immunity  of  its  attendants. 

The  necessity  of  a  quarantine  of  vessels  from  infected  ports 
was  so  well  appreciated  in  the  early  history  of  New  York, 
that  as  early  as  1758  a  law  was  enacted  prohibiting  the  ap- 
proach of  vessels  with  yellow  fever  on  board,  or  coming  from 
yellow-fever  infected  ports,  nearer  than  Bedlow's  Island. 

The  insufficiency  and  insecurity  under  existing  laws  demon- 
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strated  by  repeated  epidemics  during  the  latter  part  of  the 
last  century,  and  a  change  in  medical  opinions  in  regard  to 
the  emanation  and  propagation  of  the  disease,  led,  in  1801,  to 
the  further  removal  of  quarantine  to  the  more  distant  shores 
of  Staten  Island,  where  it  remained  until,  "by  the  destruction  of 
the  quarantine  buildings  and  the  voice  of  the  people,  it  was 
again  removed  to  the  Lower  Bay,  where  now  all  vessels  from 
Southern,  West  Indian,  and  African  ports,  arriving  from 
April  1st  to  October  1st,  are  boarded,  receiving  either  imme- 
diate pratique,  or  are  quarantined. 

Immediate  pratique  is  only  granted  if  no  pretext  whatever 
exists  to  detain  the  vessel.  The  quarantine  is  either  a  quaran- 
tine of  observation,  applying  to  all  vessels  coming  from  any 
port  suspected  of  being  infected ;  or  implies  a  quarantine  of 
from  two  to  five  days,  opening  of  hatches,  ventilation,  and 
fumigation  by  chlorine,  carbolic  acid,  or  brominm — most  com- 
monly chlorine,  generated  by  a  mixture  of  black  oxide  of 
manganese,  salt,  and  sulphuric  acid. 

If  the  sanitary  condition  of  the  port  is  more  questionable, 
or  the  caro;o  of  such  a  character  that  it  belongs  to  the  first 
class  designated  by  law,  the  quarantine  is  extended  ten  to 
fifteen  days ;  and,  should  the  suspicion  amount  to  positive  evi- 
dence that  sporadic  cases  occurred  in  the  port  of  clearance,  or 
any  port  where  the  vessel  stopped  on  her  homeward  passage, 
the  vessel  is  detained,  either  with  her  own  crew,  or  a  crew  of 
ship-keepers,  for  a  longer  period;  if  all  remain  well,  and  later 
reports  from  the  port  of  clearance  show  that  yellow  fever  is 
not  epidemic,  the  vessel  receives  a  stream-permit  or  conditional 
pratique. 

A  vessel  arriving  from,  a  port  declared  to  be  infected,  by 
foul  bills  of  health,  or  private  information,  is  suspected  of 
being  infected,  though  all  the  crew  may  have  been  acclimated 
and  well  during  the  passage.  After  a  few  days'  quarantine 
she  is  discharged  by  licensed  stevedores  and  bonded  lighters, 
at  the  Upper  Bay,  and  no  pratique  granted  to  the  vessel  until 
sufficient  time  has  elapsed  to  prove,  by  the  continued  good- 
health  of  the  employes,  that  she  is  not  an  infected  vessel. 
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By  the  discharge  of  vessels  we  have  not  only  thorough 
ventilation,  efficient  means  of  disinfection  of  vessel  and  cargo, 
but  in  the  continued  good  health  of  a  number  of  unacclimated 
employes,  exposed  to  the  virus  under  the  most  unfavorable 
circumstances,  a  number  of  negative  evidences,  amounting  to 
positive  assurance,  that  the  vessel  is  not  infected. 

From  the  same  port,  vessels  may  arrive,  on  board  of  which, 
cases  of  yellow  fever  may  have  occurred,  while  in  port  or  on 
the  passage,  but  no  cases  after  the  fifth  day  of  her  departure ; 
she  may  be  an  infected  vessel,  but  no  positive  evidence  is  ad- 
duced, since  all  her  cases  may  be  traced  to  the  port  of  clear- 
ance; she  is  treated  the  same  way  as  the  above,  receiving 
pratique  only  after  every  evidence  manifests  her  sanitary  con- 
dition. Another  vessel  arrives  with  new  cases  of  yellow  fever 
occurring  six  or  more  days  after  leaving  port,  or  even  after 
arrival ;  she  is  quarantined  in  the  Lower  Bay  for  twenty  or 
thirty  days  after  the  occurrence  of  the  last  case — those  dis- 
charged by  lighters — her  cargo  only  receiving  conditional  prat- 
ique, and  the  vessel  only  after  every  evidence  that  she  is  no 
longer  an  infected  vessel.  "When,  however,  this  evidence  con- 
firms that  she  is  and  remains  an  infected  vessel,  she  is  quar- 
antined till  frost,  her  only  salvation. 

It  may  appear  strange  that  no  provision  is  made  for  posi- 
tively infected  vessels,  but,  as  frost  alone  exterminates  the  virus, 
and  any  other  method  would  necessarily  entail  loss  of  life, 
quarantine  till  frost  is  the  only  safe  method,  and  more  readily 
submitted  to  than  exactions  which  seem  frivolous  and  un- 
necessary. 

Thanks  to  a  manifest  Providence,  by  this  course  not  a  sin- 
gle case  of  yellow  fever  occurred  in  New  York  and  harbor  out 
of  quarantine  during  the  administration  of  Dr.  Gunn,  although 
over  five  hundred  vessels  arrived  from  infected  ports,  over  two 
hundred  and  fifty  cases  of  yellow  fever  were  received  in  the 
hospitals,  and  ten  vessels  were  declared  positively  infected  and 
remained  in  quarantine  until  the  middle  of  October. 

Disinfection  of  Vessels. — Frost  alone  can  positively  eradi- 
cate the  disease,  and  to  apply  this  artificially  to  vessels  and  car- 
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goes  is  by  no  means  impossible,  but  as  yet  only  a  desideratum. 
Fumigation  by  chlorine  and  bromine,  or  even  the  free  use  of 
carbolic  acid,  may  aid  in  the  disinfecting  of  vessels,  but  is  by 
no  means  effectual ;  and  the  only  method  now  employed  to 
exterminate,  and,  if  possible,  to  destroy  yellow-fever  virus,  is 
free  ventilation  and  access  of  light  and  air. 

Cholera. 

The  literature  of  cholera  is  so  voluminous,  and  the  history 
of  its  Indian  origin  and  prevalence,  its  migration  over  the  Con- 
tinent of  Europe,  before  it  reached  America  in  1832,  so  fa- 
miliar to  all,  that  I  cannot  presume  to  refer  to  it,  except  as  evi- 
dence in  regard  to  the  modus  propagandi  of  the  disease. 

By  the  able  researches  of  Pettenkofer,  and  the  experience 
of  the  pathologists  of  this  continent, persons  and  not  inanimate 
matter  are  proved  to  be  carriers  of  the  morbific  virus ;  not,  as 
in  small-pox  and  typhus,  by  the  eliminations  of  the  skin,  from 
person  to  person,  but  by  infecting  the  atmosphere  through  the 
decomposing  dejecta  from  the  alimentary  canal ;  not  only  the 
dejecta  of  the  cholera-patient  in  its  malignity,  but  even  under 
circumstances  when  the  cholera-sick  appears  to  be  compara- 
tively in  good  health,  and  only  suffering  from  a  specific  diar- 
rhoea. In  Europe,  all  quarantine  seems  to  be  useless,  and  neither 
climate  nor  elevation,  neither  the  torrid  nor  the  frigid  zone,  ap- 
peared as  barrier  to  its  progress.  On  this  continent,  cholera 
was  already  epidemic  in  Montreal  and  Quebec,  before  the  first 
cases  were  admitted  to  the  quarantine  hospital  from  New 
York  City  (quarantine  was  then  useless),  but  with  the  sanitary 
cordon  of  two  thousand  miles  in  width,  and  an  isolation  of  ten 
or  more  days,  quarantine  has  and  may  be  made  effective  in 
America. 

1.  By  Quarantine  of  the  Cholera-sick. — Not,  as  before  the 
destruction  of  the  quarantine  buildings,  in  crowded  hospitals, 
when,  as  experience  teaches,  by  the  introduction  of  every  new 
case,  the  disease  almost  invariably  commenced  to  prevail 
among  the  sick  and  convalescents  of  other  diseases,  but  in 
isolated  hospitals,  such  as  the  government  has  wisely  provided 
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in  the  Lower  Bay,  offering  every  facility  for  disinfection  of  de- 
jecta, and  insulation  from  the  community. 

2.  By  a  Quarantine  of  Well  Persons  exposed  to  Cholera, 
for  a  Period  longer  than  the  Time  of  Incubation. — With  the 
experience  of  one  hundred  and  fifty-two  sick,  received  from 
among  two  hundred  and  sixty-five  apparently  well  passengers, 
from  one  cholera-vessel,  within  ten  da}7s  subsequent  to  their 
landing,  the  wisdom  of  this  measure  cannot  be  questioned.  If 
we  acknowledge  the  fact  that  one  cholera-patient  in  any  stage 
of  the  disease  may  become  the  source  of  infection  in  a  hamlet 
or  town,  the  necessity  of  quarantine  of  persons  exposed  to  the 
disease  is  self-evident. 

3.  By  Disinfection  and  Cleansing  of  the  Apartments  of 
Cholera-sick  and  Well  Passengers  exposed  to  Cholera. — Thor- 
ough cleansing,  washing  with,  carbolic  acid,  fumigation  with 
chlorine  or  bromine,  seem  to  have  been,  in  every  instance, 
sufficient  to  disinfect  the  steerage-room  or  vessel,  in  which 
cholera-sick  arrived ;  and  not  an  instance  is  on  record  which 
would  lead  us  to  question  the  efficiency  of  this  method.  The 
quarantine  of  merchandise  may  be  safely  reduced  to  the  quar- 
antine of  merchandise  soiled  by  the  dejections  of  cholera-pa- 
tients and  to  personal  effects. 

Yaeiola. 

An  efficient  quarantine  established  by  preventing  the  inter- 
course of  the  community  with  variola,  and  the  personal  elimina- 
tions of  the  disease.  The  persons  are  either  the  patients  al- 
ready manifesting  the  presence  of  the  disease  in  the  peculiar 
eruption,  or  persons  exposed  to  the  virus,  in  which  the  disease 
has  not  yet  made  its  appearance.  The  eliminations  of  the 
disease  are  its  products — the  scab  in  its  progress  to  maturity 
and  the  more  ethereal  eliminations  impregnating  the  clothing 
and  other  personal  effects  of  the  diseased  within  a  certain  dis- 
tance.   The  quarantine  of  small-pox  consists,  therefore — 

1.  In  the  Quarantine  of  the  Sick. 

2.  The  Quarantine  of  the  Well,  exposed  to  the  Disease.  : 

3.  Quarantine  of  Personal  Effects. 
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1.  The  Quarantine  of  the  Sick. — The  disease  has  become 
so  domesticated,  that  isolated  small-pox  hospitals  are  among  the 
permanent  institutions  of  our  country.  Small-pox  patients 
are  now  carried  to  Blackwell's  Island,  and  the  only  objection 
to  it  is  the  great  distance  from  the  established  quarantine. 

2.  The  Quarantine  of  the  Well. — In  the  determination  of 
the  quarantine  of  well  passengers,  exposed  to  the  virus  of  small- 
pox, the  extent  and  source  of  the  disease,  as  well  as  the  mode 
of  isolation  of  the  sick,  must  necessarily  guide  the  health- 
officer  in  granting  pratique.  If  occurring  as  an  isolated  case, 
only  traceable  to  the  port  of  clearance,  vaccination  of  the 
passengers  and  immediate  pratique  is  all  that  is  desirable. 
When,  however,  a  number  of  cases  have  occurred,  the  port 
of  clearance  not  being  the  source  of  infection,  but  the  sick 
on  board  of  the  vessel  itself,  thorough  vaccination,  if  possible 
by  fresh  lymph,  and  revaccination  of  all  that  have  not  taken 
the  vaccination  after  four  days'  quarantine,  are  indispensable  ; 
and,  as  vaccination  only  requires  three  days  to  manifest  its  suc- 
cess, entire  and  absolute  immunity  from  the  disease,  pratique 
may  then  be  granted,  with  the  assurance  that  no  new  cases  of 
variola  will  develop  themselves. 

3.  The  Quarantine  of  Personal  Effects. — The  disinfection 
of  clothing,  bedding,  or  personal  effects,  impregnated  by  the 
eliminations  of  small-pox  patients,  may  be  effected  by  a  con- 
tinued high  temperature,  interment  or  fumigation,  or  by  over 
twenty-four  hours'  exposure  and  ventilation  on  a  warm  sum- 
mer's day.  Thirty  minutes'  exposure  of  the  scab  of  the  small- 
pox patient — the  most  concentrated  form  of  personal  elimi- 
nations— to  a  temperature  of  130°  and  upward,  will  destroy  its 
virus  as  effectually  as  three  days'  burial  in  dry  clay — a  process 
sufficient  to  render  the  virus  perfectly  inert. 

I  may  add  here  that  vaccination  of  the  small-pox  patient, 
in  the  first  day  or  two  of  the  appearance  of  the  eruption,  will 
produce  an  abortive  case,  and  shorten  the  term  of  the  disease 
to  the  thirteen  days  required  for  maturity  of  vaccination. 
The  vessel  itself  requires  no  further  quarantine  than  is  re- 
quired to  wash  and  clean  the  rooms  occupied  by  the  sick,  and 
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by  fumigation,  entirely  destroying  the  germ  of  future  infec- 
tion. A  scab  from  a  patient  exposed  to  the  fumes  of  nitrous 
acid  will  only  become  inert  after  continued  exposure ;  while 
chlorine  will  only  produce  its  effect  in  its  concentrated  form. 
Fumigation  in  small-pox  is,  therefore,  to  say  the  least,  a  ques- 
tionable expedient,  and  certainly  much  less  reliable  than  high 
temperature. 

Typhus. 

The  records  of  the  Quarantine  Hospital  show  that  cases 
of  typhus  were  admitted  during  almost  every  year,  from  its 
opening,  in  1798,  to  the  present  day,  almost  invariably  occur- 
ring after  long  passages  on  board  of  crowded  vessels,  with 
insufficient  and  unwholesome  food.  But  it  was  not  until 
after  the  famine  in  Ireland,  in  1817,  that  the  disease  really 
became  epidemic.  From  that  year  until  1853  over  twenty 
thousand  cases  were  admitted  and  treated  in  the  Marine  Hos- 
pital, crowding  the  buildings  to  overflowing,  and  necessitating 
the  temporary  occupation  of  the  public  stores  for  hospital  pur- 
poses. These  were  four  stories  high,  large  and  massive  built, 
with  ceilings  not  more  than  nine  feet  high.  The  mortality  in 
these  was,  however,  so  fearful  that  they  had  to  be  abandoned, 
and  temporary  shanties  erected,  thereby  diminishing  the  per- 
c:ntage  of  deaths  to  nearly  one-half.  Since  1853,  the  number 
of  cases  has  been  steadily  decreasing,  until  in  the  last  few  years 
comparatively  few  well-authenticated  cases  have  occurred, 
either  on  shipboard  or  in  the  Emigrant  Hospital.  With  in- 
creased facilities  of  intercourse  and  commerce,  of  railroads  and 
steamboats,  famine  has  become  wellnigh  an  impossibility,  and 
typhus,  the  legitimate  offspring  of  inadequate  nourishment  and 
bad  ventilation,  has  ceased  its  ravages  in  Ireland,  its  principal 
habitat.  With  the  advent  of  ocean-steamers  and  quick  pas- 
sages>  it  is  scarcely  possible  that  we  shall  ever  have  any  con- 
siderable number  of  typhus-patients  to  provide  for,  or  that 
there  will  be  occasion  for  quarantine  regulations  to  prevent  its 
introduction.  Typhus  can  originate  as  an  epidemic  only  from 
grand  national  disasters,,  arid,  as  already  mentioned,  it  follows 
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in  the  wake  of  famine  and  destitution,  and  is  communicable, 
contagions,  and  infectious  only  by  personal  eliminations  of  the 
sick  poisoning  the  immediate  atmosphere,  and  rendering  all 
within  its  precinct  amenable  to  infection.  The  more  concen- 
trated the  poison,  by  reason  of  the  great  number  of  the  sick, 
and  the  less  the  number  of  cubic  feet  of  air  allowed  to  each 
individual,  the  more  intense  the  poison,  and  the  greater  the 
danger ;  hence  the  terrible  mortality  in  the  public  stores 
already  mentioned,  where  not  merely  fifty  per  cent,  of  its  in- 
mates, but  also  of  the  nurses  and  attendants  vTho  entered 
them,  were  among  the  victims.  To  the  same  cause  may  also 
be  attributed  the  virulence  of  the  disease  on  board  of  emigrant- 
vessels  crowded  with  passengers,  imperfectly  fed,  and  with  less 
than  the  requisite  amount  of  air  to  maintain  a  healthy  condi- 
tion. 

The  quarantine  of  typhus,  therefore,  is  simply  isolation  of 
the  infected ;  and  the  present  provision  at  Ward's  Island  is 
probably  as  good  as  can  be  provided,  as  no  possible  clanger 
could  accrue  to  the  city  in  their  transportation,  or  to  the  other 
sick  of  the  hospital,  if  any  number  of  typhus  patients  should 
be  provided  for  in  isolated  buildings  on  the  island.  !N"ot  only 
those  sick  of  typhus,  but  all  who  have  been  exposed  to,  and 
therefore  subject  to  the  disease  within  the  ordinarily  accepted 
period  of  incubation,  should  be  immediately  removed  ;  and  I 
know  of  no  place  better  adapted  for  the  reception  of  such  pas- 
sengers than  the  extensive  fields  of  Ward's  Island,  where,  dur- 
ing the  winter  season,  they  can  be  placed  in  well-ventilated 
houses ;  but  in  summer,  if  possible,  they  should  live  in  tents. 
An  instance  of  a  quarantine  of  this  kind  we  had  a  few  years 
since  in  Perth  Amboy,  where  the  passengers  of  a  badly-in- 
fected vessel  were  disembarked,  quarantined  in  open  tents, 
and  not  a  single  case  occurred  after  their  disembarkation. 
Indeed,  I  hold  the  practice  of  retaining  passengers  on  board 
of  vessels  on  which  typhus  had  prevailed  as  most  reprehensi- 
ble ;  for,  although  the  sick  may  be  removed,  and  every  precau- 
tion taken  to  prevent  the  further  progress  of  the  disease,  it  can- 
not thus  be  arrested.    In  the  instance  of  the  Cynosure  we 
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have  the  most  painful  illustration  of  this.  Not  only  did  fur- 
ther cases  occur  after  debarkation  at  quarantine,  but  valuable 
lives  were  lost,  and  the  entire  depot  at  Castle  Garden  was  en- 
dangered by  this  nefarious  practice.  The  quarantine  of  ves- 
sels after  the  debarkation  of  the  sick  and  well  is  only  requisite 
for  the  time  necessary  to  thoroughly  cleanse  and  fumigate 
them  ;  and  here  the  fumigation  by  chlorine  gas,  generated 
from  a  mixture  of  the  black  oxide  of  manganese,  salt,  sulphuric 
acid,  and  water,  is  certainly  the  most  efficacious.  Merchandise 
from  vessels  with  typhus  on  board  can  never  be  the  subject  of 
quarantine  ;  for  there  is  no  instance  on  record  in  which  it  was, 
or  could  possibly  have  been,  the  morbific  agent  of  the  disease. 

In  speaking  of  the  quarantine  regulations,  I  have  treated 
the  subject  as  my  long  experience  and  familiarity  with  the 
practical  workings  of  quarantine  demand  ;  and,  in  presuming 
to  make  suggestions  before  the  Academy  of  Medicine,  I  in- 
vite their  deliberations  to  questions  which  can  only  be  decided 
by  men  of  science,  and  thoroughly  familiar  with  the  mode  of 
propagation  of  each  disease.  The  community  looks  to  the 
profession  as  its  legitimate  guardians,  and  the  merchant  for 
relief  from  exactions  and  impositions. 


Stated  Meeting,  January  18,  1872,  Dr.  E.  R.  Peaslee,  President, 

in  the  Chair. 

The  President  announced  the  reception  of  the  Edinburgh 
Medical  Journal,  for  January,  1872,  and  the  "  Centenary 
Address,"  delivered  before  the  Society  of  the  JSTew  York  Hos- 
pital, July  21,  1871,  as  contributions  to  the  library. 

Dr.  Benjamin  Howard  read  a  paper  on  the  "  Management 
of  Enlargement  of  the  Prostate." 

The  Academy  then  adjourned. 


Stated  Meeting,  February  15,  1872,  Dr.  E.  R.  Peaslee,  President, 

in  the  Chair. 

The  Secretary  reported  the  death  of  Prof.  Charles  A.  Lee, 
a  non-Resident  Fellow  of  the  Academy,  at  Peekskill,  on  the 
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14th  inst.   The  subject  of  "  Quarantine  Regulations  "  was  dis- 
cussed by  Drs.  Bell,  Harris,  J.  G.  Peters,  \Valser,  and  Koberts. 
The  Academy  then  adjourned. 


Stated  Meeting,  March  7,  1872,  Dr.  E.  K.  Peasles,  President,  in  the 

Chair. 

Drs.  John  W.  Robie  and  Rudolf  Tauszky  were  elected 
Resident  Fellows. 

The  President  announced  the  reception  of  a  pamphlet, 
entitled  "Frattura  Artiflciale,"  by  Dr.  Francesco  Rizzoli,  of 
Bologna,  Italy,  as  a  contribution  to  the  library. 

The  President  then  announced  the  paper  for  the  evening, 
entitled — 

THE  MODERN  OPERATION  FOR  STRABISMUS. 

By  E.  G.  LORING,  M.  D. 

Mr.  President  and  Fellows  of  the  Academy  : 

An  exception  might  certainly  be  taken  to  the  epithet  of 
modern  being  applied  to  an  operation  which  has  been  in 
vogue  for  a  dozen  years  or  more.  But,  notwithstanding  that 
the  main  outlines  of  the  operation  are  the  same  which  marked 
it  in  its  earlier  days,  after  the  labors  of  Bonnet,  Graefe,  and 
Donders,  had  become  known,  still,  little  by  little,  improve- 
ments have  been  added  to  it,  and  so  quietly,  as  to  almost  pass 
unnoticed,  till  the  chapter  of  strabismus,  in  its  broadest  and 
most  comprehensive  sense,  is  a  very  different  thing  from  what 
figures  under  that  name  in  the  books  which  ordinarily  meet 
the  eye  of  the  general  practitioner,  or  even  in  the  majority  of 
the  more  ambitious  treatises,  which  'are  usually  prepared  with 
particular  reference  to  those  who  make  the  diseases  of  the  eye 
a  special  study. 

It  is,  therefore,  with  the  hope  of  presenting  to  those  of  you, 
who  have  not  time  to  search  through  the  various  monographs 
for  more  detailed  information,  a  slight  sketch  of  this  important 
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subject  as  it  stands  at  present  among  ophthalmologists,  that  I 
now  offer  these  remarks,  and  with  the  hope  of  pointing  out 
some  of  the  most  important  considerations,  both  as  to  cause 
and  effect,  in  a  subject  in  regard  to  which  the  general  practi- 
tioner must  oftentimes  be  consulted  prior,  if  not  in  preference 
to,  the  oculist ;  and,  although  ray  remarks  will  apply  most  par- 
ticularly to  the  operation  itself,  there  are  some  preliminary 
considerations  in  regard  to  the  etiology  of  the  complaint,  to 
which  I  should  like  to  briefly  allude. 

It  was  ascertained,  by  the  labors  of  Bonders  and  others, 
that  strabismus  occurs  in  eighty  to  eighty-five  per  cent,  in 
hypermetropic  eyes,  or  eyes  which  were  congenitally  deficient 
in  focalizing  power. 

Now,  without  wishing  to  impugn  this  statement  in  the 
slightest  degree,  it  has  nevertheless  always  struck  me  that  an 
exaggerated  importance  has  been  given,  not  only  by  Donders 
himself,  but  by  all  others,  in  regard  to  the  share  which  the 
shortened  antero-posterior  axis  really  plays  in  the  production 
of  squint ;  for  it  must  be  borne  in  mind  that  emmetropia,  or  a 
perfectly  normal  eye,  is  a  rather  poetical  condition  ;  and  trifling 
deviations  from  the  usual  standard,  though  sufficient  to  justify 
a  classification  of  eyes  in  regard  to  refraction,  cannot  be  suffi- 
cient to  be  the  active  cause  of  strabismus.  Thus,  it  is  hardly 
fair  to  suppose  that  a  young  child  who  had  strabismus  of 
some  three  or  four  lines,  and  whose  total  deviation  from  the 
normal  standard  amounts  to  a  convex  glass  of  one-fortieth  or 
one-fiftieth,  squints,  because  it  is  unable  to  neutralize  this  very 
trifling  defect  by  the  action  of  the  ciliary  muscle.  This  attrib- 
uting the  production  of  strabismus  almost  entirely  to  the  ex- 
istence of  congenital  far-sightedness,  no  matter  how  trifling  it 
may  be,  has  led  Donders  and  others  to  criticise  somewhat 
unjustly  the  statements  made  by  general  practitioners,  backed 
up  by  those  of  nurses  and  mothers,  that  the  squint  in  a  given 
case  had  been  caused  by  an  attack  of  measles,  whooping-cough, 
scarlet  fever,  or  any  of  the  thousand-and-one  depressing  mala- 
dies which  are  incident  to  childhood.  Donders  has  averred 
that,  if  these  cases  are  critically  examined,  it  will  almost  inva- 
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riably  be  found  that  hypermetropia  is  at  the  bottom  of  the 
evil,  and  less  renowned  and  less  discriminating  practitioners, 
following  in  bis  footsteps,  have  gravely,  if  not  superciliously, 
waived  away  the  convictions  of  the  parent  and  family  physi- 
cian with  the  calm  assurance  that  the  child  was  born,  if  not 
with  the  fruits,  at  least  with  the  seeds  of  the  malady,  and  the 
cause  to  which  they  had  attributed  the  evil  had  nothing  to  do 
with  it.  Now,  I  myself  have  frequently  seen  strabismus  pro- 
duced in  children  immediately  after  some  sickness,  where  there 
was  no  error  in  the  optical  condition,  and  pass  away  as  soon  as 
the  strength  of  the  patient  was  restored,  from  which  I  have  been 
forced  to  the  conclusion  that,  wherever  and  from  whatever  cause 
the  combined  force  of  the  ciliary  muscle  and  interni  recti  is 
greater  than  that  of  the  externi,  there  also  strabismus  is  apt  to 
occur,  no  matter  what  is  the  optical  condition  of  the  eye ;  and 
that  such  a  state  of  affairs  will  take  place  more  frequently  in  far- 
sighted  eyes  than  in  others,  follows  as  a  matter  of  course.  But, 
the  point  which  I  wish  to  emphasize  is,  that  a  transient  reduc- 
tion in  nervous  force,  with  over-exertion  at  such  a  time,  may 
produce  in  emmetropic,  or  even  in  slightly  myopic  eyes,  pre- 
cisely the  same  factors  favorable  to  the  production  of  strabis- 
mus which  exist  through  congenital  structure  in  a  hyperme- 
tropic eye.  In  other  words,  that  such  eyes,  under  the  debili- 
tating influence  of  disease,  do  become,  practically  speaking,  for 
the  time  being,  hypermetropic  eyes,  and  are  forced,  from  a 
reduction  in  focalizing  power,  precisely  like  hypermetropic 
eyes,  to  use  a  disproportionately  large  amount  of  accommoda- 
tion with  moderate  degrees  of  convergence.  So,  too,  a  slightly 
hypermetropic  eye,  which,  while  the  general  health  was  undis- 
turbed, would  never  manifest  the  slightest  tendency  to  turn  in, 
may  become,  when  reduced  in  strength,  equivalent  to  a  hyper- 
metropic eye  of  great  degree,  with  its  accompanying  tendency 
to  become  crossed  ;  and  the  lesson  which  I  would  draw  from 
this  is,  that  the  general  practitioner  should  be  particularly  on 
his  guard  not  to  permit  his  young  patients,  in  the  earlier  days 
of  convalescence,  the  indiscriminate  use  of  their  eyes,  especially 
when  confined  to  the  bed,  on  books  and  toys,  and  other  occu- 
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pations,  which,  are  often  carried  on  with  an  expenditure  of 
nervous  force  which,  if  applied  in  their  weakened  condition 
to  any  other  organ,  would  end  in  its  utter  overthrow. 

AYe  will  pass  now  to  a  short  consideration  of  the  treatment 
of  the  deformity,  and,  as  we  have  seen  that  convergent  squint 
usually  arises  in  eyes  which  are  wanting  in  focalizing  power, 
the  first  indication  should  be  to  restore  this  deficiency.  Opti- 
cal therapeutics  have  now  become  almost  a  science  iu  them- 
selves, and  it  would  be  impossible  even  to  approach  the  dis- 
cussion of  such  a  subject  in  the  short  time  allotted  to  us,  but 
it  may  be  put  down  as  a  rule  that,  the  sooner  and  more  closely 
an  emmetropic  or  abnormal  eye  is  reduced  to  a  normal  one  the 
better,  both  as  to  the  prevention  of  the  occurrence  of  the 
malady  and  its  removal  after  it  has  once  occurred.  This,  with 
a  hypermetropic  eye,  is,  as  you  are  aware,  done  by  the  use  of 
the  proper  convex,  with  a  myopic  eye  the  suitable  concave 
glasses. 

We  come  now  to  a  consideration  of  the  operation  itself,  which 
might  be  considered  so  simple  as  to  need  but  little  explanation. 
Still  this  simplicity  is  only  obtained  by  a  strict  attention  to 
certain  rules,  the  observation  of  which  is  not  as  common, 
even  among  ophthalmologists  themselves,  as  I  think  should 
be  the  case.  The  first  step  is,  as  you  are  aware,  to  pick  up 
the  conjunctival  and  sub-conjunctival  tissues  lying  over  the  in- 
sertion of  the  tendon  to  be  divided,  which  should  be  done, 
though  witli  no  violence,  still  with  enough  firmness  to  insure 
a  not  inconsiderable  fold  of  the  conjunctiva  between  the  arms 
of  the  forceps ;  for,  if  this  is  not  done,  it  will  be  found  that 
where  the  opening  is  made  the  scissors  will  glide  beneath  the 
conjunctiva  alone ;  and  the  sub-conjunctival  tissue,  together 
with  the  extension  of  the  capsule  of  Tenon,  will  have  to  be 
divided  separately,  which  will  necessitate  a  new  hold  with  the 
forceps.  Nor  must  the  first  incision  of  the  scissors  be,  as  is 
often  recommended  in  the  books,  immediately  at  the  corneal 
margin,  but  removed  from  it  about  a  line,  and  just  in  front  of 
the  implantation  of  the  tendon.  This  leaves  a  narrow  line  or 
bridge  of  conjunctival  tissue  still  attached  to  the  cornea, 
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which  is  often  of  great  service  in  the  finishing  of  the  operation, 
and  which  will  be  further  dwelt  on  below.  But  the  principal 
difficulty  which  is  experienced,  by  even  those  who  have  per- 
formed the  operation  repeatedly,  lies  in  the  easy  and  successful 
passing  of  the  hook  beneath  the  muscle,  so  that  the  insertion 
shall  be  plainly  exposed,  and  this  difficulty  is  occasioned  by 
a  disregard  of  the  anatomical  distribution  of  the  capsnle  of 
Tenon.  The  capsule,  as  you  are  aware,  starts  from  the  optic 
foramen,  surrounds  the  optic  nerve,  aud,  then  opening  out, 
forms  a  cup-like  cavity  for  the  posterior  half  of  the  eye,  in 
which  the  eye  revolves.  Anterior  to  the  equator,  however,  the 
capsule  is  pierced  by  the  muscles,  which  pass  directly  through 
it,  to  be  afterward  implanted  in  the  sclera.  At  the  place  of 
perforation  of  the  muscles,  the  capsule  of  Tenon  sends  ont  re- 
flections, which,  ranging  not  only  with  the  convective  tissue- 
sheath,  extend  backward  toward  the  origin  of  the  muscle, 
but  also  forward  toward  the  insertion  where  the  capsule 
becomes  mingled  with  the  conjunctiva.  In  the  anterior  part 
of  the  eye,  adhesions  also  take  place  between  the  capsnle 
and  sclera,  by  means  of  filamentous  bands  extending  from  the 
former  one  to  the  latter.  The  effect  of  all  this  is,  to  form,  so 
far  as  the  anterior  part  of  the  eye  is  concerned,  a  sort  of 
sheath  or  sleeve  in  which  the  muscle  is  inclosed.  Now,  the 
common  way  of  making  the  opening  into  the  conjunctiva  is, 
to  continue  with  the  scissors  directly  back,  in  a  line  with  the 
belly  of  the  muscle,  till  it  is  judged  that  a  sufficient  opening- 
is  made,  the  hook  is  then  inserted,  but  the  operator  is  often 
surprised  to  find  that,  after  one  or  two  attempts,  it  does  not  glide 
beneath  the  tendon.  The  opening  in  the  conjunctiva  is  en- 
larged, a  more  determined  effort  is  made,  and  it  is  found  that 
this  time,  although  the  instrument  did  not  pass  clearly,  as  it 
should,  beneath  the  tendon,  the  point  is  covered  by  some 
portion  of  the  muscle,  which  is  hastily  divided,  and  the  oper- 
ation is  finished  as  it  began,  in  successive  attempts  to  fish  up 
and  divide  the  remaining  attachments  of  the  tendon  ;  or  it 
may  be  in  another  case  that,  after  a  little  violence,  something 
is  felt  to  give  way,  and  the  hook  to  glide  with  the  utmost 
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ease  beneath  the  muscle,  without  the  operator  pausing  to 
think  what  was  the  cause  of  the  difficulty  in  the  first  place, 
or  the  success  in  the  latter.  This  was  evidently  due  to  the  fact 
that  the  hook,  in  being  rotated  to  pass  behind  the  muscle, 
came  in  contact  with  the  wall  formed  by  the  capsule,  and 
either  could  go  no  farther,  or,  by  carrying  the  capsule  with  it, 
proceeded  far  enough  to  just  engage  the  muscle  so  as  to  hook 
it  up  by  the  centre  as  it  were,  without  fully  passing  behind  it. 
Now,  the  density  of  the  capsule  varies  in  different  cases,  and 
sometimes,  with  using  a  little  force,  we  are  able  to  push  the  hook 
through  it,  and  then,  of  course,  it  is  plain  sailing.  Sometime?, 
however,  the  capsule  is  so  strong  that  the  eye  is  carried  before 
the  hook,  and  made  to  rotate  in  large  circles  in  the  orbit,  and 
the  difficulty  of  getting  beneath  the  tendon  increased.  I  think, 
however,  that  all  these  difficulties  can  be  almost  invariably 
avoided,  if,  instead  of,  after  getting  through  the  conjunctiva, 
we  dissect  directly  backward,  parallel  with  the  belly  of  the 
muscle,  we  carry  the  point  of  the  scissors  in  a  bold,  free  man- 
ner obliquely  across  the  insertion  of  the  muscle,  almost  at 
right  angles  to  direction  of  the  muscle,  till  we  get  into  the 
loose  tissue  beyond ;  by  this  little  manoeuvre  we  make  a  small 
hole  directly  through  the  conjunctiva  and  sub-conjunctival  tis- 
sue, and  at  the  same  time  through  the  capsule  and  the  processes 
which  attach  the  muscle  to  the  sclera.  If  then,  in  withdraw- 
ing the  scissors,  we  gently  raise  the  edge  of  the  wound,  the 
hook  passes  with  the  greatest  ease  beyond  the  horizontal  edge 
of  the  muscle,  and  falls  at  once,  by  the  well-known  movement 
of  rotation,  directly  beneath  the  muscle,  so  that  when  the  con- 
junctiva is  gently  drawn  over  the  distal  end  of  the  hook,  the 
tendon  will  be  exposed  for  its  entire  length.  This  being  the 
case,  it  only  remains  to  divide  it,  and,  in  doing  this,  it  is  an 
essential  point  to  never  begin  at  that  part  of  the  hook  which 
is  nearest  the  shank,  but  at  the  distal  end,  and  to  gently  raise 
the  point  of  the  hook  as  it  is  gradually  dissected  out,  so  as  to 
prevent  it  from  disengaging  itself  from  the  muscle  till  the 
tendon  is  properly  divided.  These  are  apparently  small  points, 
but  I  am  convinced,  by  experience,  that  a  careful  attention  tp 
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them  greatly  facilitates  the  rapid  and  successful  performance 
of  the  operation. 

It  was  formerly  thought  an  advantage  to  make  the  opening 
in  the  conjunctiva  as  small  as  possible,  and  to  make  the  sec- 
tion of  the  tendon  as  sub-con junctival  as  circumstances  would 
permit.  But  the  dividing  the  muscle  in  this  way  is  rather  a 
tour  de  force  than  any  practical  advantage,  even  if  it  could 
always  be  done  with  certainty,  which  is  by  no  means  the  case, 
and  then  the  original  wound  has  to  be  enlarged.  It  is  better 
to  make  a  sufficient  opening  at  the  start,  and  to  close  it  at  the 
end  of  the  operation  by  bringing  the  edges  of  the  wound  to- 
gether in  the  most  delicate  manner,  with  the  finest  possible 
silk,  the  ends  of  the  section  being  cut  as  close  as  possible. 
This  gentle  closure  of  the  wound  produces  no  inflammatory 
reaction,  and  the  suture  comes  away  of  itself,  on  account  of  its 
fineness,  after  a  day  or  two,  almost  unperceived. 

AVe  come  now  to  the  consideration  of  the  later  improve- 
ments, which  are  in  themselves  of  a  good  deal  of  importance, 
and  often  form,  indeed,  the  principal  features  in  the  operation. 
These  are  the  means  which  we  have  in  our  power  of  increas- 
ing or  diminishing  the  effect  of  the  tenotomy.  This  is  done 
by  the  use  of  sutures.  We  will  take  first  the  suture  which  is 
employed  to  increase  the  effect  of  the  operation.  The  most 
effectual  one,  of  which  I  am  aware,  is  that  which  was  first 
brought  into  general  notice  by  Dr.  Knapp,  a  few  years  ago. 
The  manner  in  which  it  is  applied  will  be  better  understood 
by  a  diagram,  which  we  will  suppose  represents  a  pair  of  eyes, 
in  which  there  is  a  very  pronounced  squint  of  the  right  eye, 
say  of  five,  or  even  six  lines.  We  will  suppose  that  the  pa- 
tient habitually  squints  with  this  eye,  and  that  the  excursion 
outward  of  this  eye,  though  still  good,  is  somewhat  limited, 
and  can  only  be  attained  to  a  full  extent  by  excessive  con- 
vergence of  the  other  eye.  Under  these  circumstances  we 
have  good  reason  to  believe  that  the  externus,  from  being 
constantly  on  the  stretch,  has  lost  some  of  its  elasticity,  and 
will  not,  by  forcibly  retracting,  draw  the  eye  outward  after  its 
antagonist  has  been  cut.    AVe  will  suppose  that  the  interims 
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has  been  divided  in  the  usual  way,  and  that  the  effect,  from 
the  causes  just  mentioned,  is  very  small,  so  small,  indeed,  that 
there  is  danger  of  the  tendon  reapplying  itself  at  or  near  the 
seat  of  its  original  implantation.  It  is  manifest  that  we  shall 
have  gained  little  or  nothing  by  the  operation,  and  it  is  under 
these  circumstances  that  the  suture  renders  incalculable  ser- 
vices.   Dr.  Knapp's  description  of  the  method  is  as  follows  : 

After  a  thorough  tenotomv  of  the  internus,  a  small  fold  of 
the  conjunctiva  of  one  or  two  lines  is  picked  up  close  to  the 
outer  edge  of  the  cornea.  A  curved  needle,  armed  with  pearl 
silk,  is  pushed  through  it,  and  the  needle  then  carried  through 
the  external  commissure  from  within  outward,  and  the  cornea 
is  made  to  approach  the  outer  angle  of  the  eye  to  the  required 
amount  by  drawing  on  the  suture,  which  is  then  tied  down 
upon  the  skin.  By  this  means,  a  fixed  position  is  obtained  for 
an  eye,  which  otherwise  would  have  a  tendency  to  turn  in  dur- 
ing the  time  that  the  tendon  is  gaining  its  new  attachment, 
which  latter,  as  the  eye  is  forcibly  turned  out,  must  lie  farther 
back  than  otherwise  would  be  the  case,  and  the  effect  is  con- 
sequently much  increased.  I  generally  seek  to  obtain  about  a 
line  of  divergence  of  the  operated  eye  immediately  after  the 
operation.  The  suture  should  be  left  in  one  or  two  days.  It 
very  often  comes  away  of  itself,  on  the  second  day.  If,  how- 
ever, the  squint  is  a  divergent,  instead  of  convergent,  the 
suture,  though  still  acting  on  the  same  principle,  is  applied  a 
little  differently. 

A  thorough  tenotomy  of  the  extern  us  having  been  made,  a 
suture  is  armed  with  two  needles.  The  point  of  the  first 
needle  is  entered  close  to  the  inner  side  of  the  cornea,  and  one 
and  one-half  line  above  the  horizontal  meridian,  and,  after 
having  been  run  through  the  conjunctiva  from  above  down- 
ward, is  again  brought  out  in  the  horizontal  meridian. 
The  second  needle  is  carried  in  precisely  the  same  way  from 
below  upward,  and  likewise  brought  out  in  the  horizontal 
meridian.  The  two  ends  of  the  suture  are  then  drawn  so  that 
the  middle  of  the  suture  lies  in  close  proximity  with  the 
globe.  This  prevents  the  conjunctiva  from  being  torn  through 
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by  tlie  subsequent  tension.  The  needles  are  then  carried  in 
close  proximity  to  each  other  through  the  commissure  of  the 
lid,  the  entrance  of  the  needle  being  just  above  the  caruncle, 
and  their  point  of  exit  two  lines  from  this  in  the  integument 
of  the  nose.  By  drawing  both  ends  of  the  suture,  the  inner 
edge  of  the  cornea  is  made  to  approach  the  caruncle  to  an 
amount  proportionate  to  the  effect  desired.  The  knot  is  then 
tied  upon  the  skin  of  the  nose,  and  the  eye  thus  secured  in  its 
position  till  the  tendon  of  the  divided  externus  has  acquired  its 
new  attachment.  The  amount  of  adduction  produced  by  the 
suture  should  be  such  that  about  one  and  one-half  line  of  con- 
vergence should  be  produced,  since  experience  shows  that,  when 
this  amount  is  not  present  immediately  after  the  operation,  a 
certain  degree  of  divergence  will  finally  result.  The  suture  is 
to  be  removed  on  the  day  after  the  operation. 

Graefe's  method  of  increasing  the  effect  of  a  tenotomy  is 
as  follows  :  After  the  tenotomy  of  the  internus  has  been 
thoroughly  performed,  a  fold  of  the  conjunctiva  is  lifted  off 
from  the  episcleral  tissue  with  the  forceps,  close  to  the 
outer  canthtis.  A  cuiwed  needle  is  then  run  horizontally 
through  this  fold  into  the  sub-conjunctival  space,  and  made 
to  glide  (the  forceps  being  removed  to  the  upper  and  inner 
border  of  the  cornea)  beneath  the  membrane,  till  a  portion  of 
this,  equal  to  three,  four,  or  five  lines,  has  been  included,  when 
the  point  is  again  brought  out  to  its  place  of  exit,  varying  ac- 
cording to  the  length  of  its  sub-conjunctival  passage,  its  direc- 
tion being  always  from  the  commissure  to  the  upper  and  inner 
corneal  border,  or  it  may  be  even  to  a  point  above  the  vertex 
of  the  cornea.  The  suture  is  then  tightly  drawn,  and  tied. 
By  this  manoeuvre  the  eye  is  rolled  outward  to  the  breadth 
of  the  inclosed  tissue,  and  the  limitation  in  the  movement  of 
the  eye  inward  is  much  increased.  In  this  way  Graefe  says 
we  are  enabled  to  obtain,  in  excessive  degrees  of  convergent 
strabismus,  any  correction  desirable.  The  suture  must  be  left 
in  at  least  two  and  one-half  days. 

The  suture  is  employed  in  precisely  the  same  manner  in 
divergent  strabismus,  only  it  starts  from  the  inner  can  thus, 
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near  the  caruncle.  Graefe  says  that  this  method  has  been 
of  signal  service  to  him  in  the  higher  grades  of  strabismus,  and 
that  since  its  adoption  he  has  been  far  more  reserved  in  the  use 
of  the  advancement  of  the  muscle.  Indeed,  he  asserts  that  he 
scarcely  ever  performs  this  latter  now  on  account  of  diver- 
gence, but  only  on  account  of  marked  limitation  of  the  mobil- 
ity inward. 

Such  being  the  means  by  which  the  effect  of  tenotomy  is 
increased,  those  by  which  the  effect  is  diminished  remain  to 
be  spoken  of.  This  is  still  done  by  the  use  of  the  suture,  and 
their  mode  of  application  will  be  made  clear,  I  think,  upon 
the  board.  We  will  suppose  that  in  a  case  of  convergent 
squint  we  have  already  divided  the  interims,  and  that  the 
effect  obtained  has  been  excessive,  and  there  is  fear  that 
the  eye  will  go  the  other  way,  or  at  least  there  will  be  an  in- 
sufficiency of  converging  power,  which  may  impair  the  use  of 
the  eyes  for  any  length  of  time  upon  close  objects.  The  object 
is  to  lessen  the  effect  of  the  original  tenotomy,  and  this  is  done 
by  the  suture,  the  effect  of  which  is  graduated  in  the  following 
ways :  If  we  have  reason  to  believe  that  the  effect  of  the  te- 
notomy is  only  a  little  more  than  that  which  we  wished  origi- 
nally to  obtain,  we  simply  bring  the  edges  of  the  wound 
together  in  a  vertical  direction ;  this,  of  course,  prevents  the 
muscle  from  retracting  as  far  as  it  otherwise  would,  and  the 
effect  of  the  operation  is  somewhat  limited.  We  can  increase 
this  again  by  including  more  or  less  conjunctiva  within  the 
stitch.  If  we  want  to  limit  it  to  a  greater  degree,  then,  instead 
of  passing  the  needles  vertically,  we  run  them  obliquely.  This 
of  course  draws  the  muscle  still  more  forward,  and  the  effect 
can  be  still  further  increased  by  including  more  of  the  con- 
juctiva  between  the  stitch.  Or,  if,  lastly,  we  wish  to  reduce 
the  effect  to  a  very  considerable  degree,  we  then  pass  the 
needle  in  a  directly  horizontal  direction,  taking  up  more  or 
less  of  the  conjunctiva,  according  to  circumstances. 

It  has  been  asserted  with  a  good  deal  of  force,  especially 
by  Yon  Graefe,  that  the  controlling  influence  of  these  sutures 
is  such  that  we  can,  if  the  operation  has  been  skillfully  per- 
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formed,  invariably  get  any  effect  which  we  may  desire. 
While  admitting  to  the  fullest  extent  their  great  usefulness, 
and  the  very  important  role  they  play  in  enabling  us  to 
increase  and  diminish  in  a  general  way  the  effect  of  a  tenot- 
omy, candor  compels  us  to  say  that  they  have  not  in  our  own 
hands  acted,  nor  can  we  understand,  from  the  very  nature  of 
things,  how  they  can  possibly  in  anybody's  act,  with  that 
mathematical  precision  which  the  great  master  has  claimed 
for  them ;  and  we  join  with  Weeker  in  expressing  a  regret 
that  one  who  has  added  so  much  to  the  practical  researches  of 
Bonnet  should,  through  an  excess  of  zeal  in  perfecting  tenot- 
omy, be  led  to  believe  the  operation  for  strabismus  and  the 
graduating  of  its  effects  susceptible  of  a  precision  which  does 
j  not  belong  to  them.  I  know  of  no  absolute  rules  which  can 
:  be  laid  down  as  a  guide,  either  as  to  the  immediate  or  perma- 
nent effect  of  a  tenotomy.  Still  there  are  three  things  a  care- 
ful study  of  which  should  never  be  neglected :  1.  The  condi- 
tion of  the  externi,  and  the  extent  of  motion  outward  ;  2.  The 
refraction  of  the  eye ;  and,  3.  The  effect  of  the  accommoda- 
tion. If,  for  example,  the  abduction  of  the  eyes  is  limited,  or 
only  obtained  by  a  vacillating  motion,  as  soon  as  or  shortly 
after  the  squinting  eye  has  passed  the  median  line,  it  will  be 
safe  to  predict  that  a  greater  setting  back  of  the  muscle  will 
be  required,  and  the  effect  of  the  operation  will  have  to  be  in- 
creased by  dividing  both  interni,  where,  under  ordinary  circum- 
stances, we  should  divide  only  one,  or,  what  is  better,  by  the  use 
of  the  suture ;  and  we  may  be  sure  of  this,  if,  after  the  patient 
has  been  thoroughly  narcotized,  we  find,  before  we  begin  the 
operation,  a  divergence  of  the  eyes.  I  have  been  so  often 
deceived  by  this  amount  of  divergence,  when  patients  are 
under  the  influence  of  an  anaesthetic,  especially  just  after 
the  muscle  has  been  divided,  that  I  pay  no  attention  to  it 
where  I  have  once  convinced  myself  that  there  is  some  weak- 
ness of  the  externi,  but  base  my  calculations  entirely  on  the 
examinations  made  before  the  anaesthetic  had  been  given,  and 
this  especially  in  regard  to  the  suture. 

Again,  we  may  put  it  down  as  a  rule  (but  as  a  rule  that  has 
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many  exceptions)  that  the  greater  the  amount  of  hypcrmetro- 
pia  the  greater  the  amount  of  operating  we  may  do  without 
the  fear  of  obtaining  too  great  an  effect.  And  here  I  would 
again  insist  upon  the  necessity  of  reducing  the  eye,  before  re- 
sorting to  repeated  operations,  by  the  means  of  glasses,  to  as 
near  a  condition  of  a  normal  eye  as  possible. 

Finally,  if  the  eye  swings  in  suddenly  under  the  influence 
of  the  accommodation,  so  that  the  squint  is  disproportionately 
larger  for  the  near  than  for  the  distance,  we  may  assume  that 
the  energy  of  the  externi  is  reduced,  and  a  greater  freedom  al- 
lowed in  operating  than  where  the  reverse  is  the  case ;  that  is 
to  say,  where  the  squint  neutralizes  itself  somewhat  rapidly, 
when  we  approach  an  object  toward  the  eye  so  that  at  mod- 
erate distances,  twelve  to  sixteen  inches,  the  two  eyes  seem  to 
be  directed  to  the  object.  Starting,  then,  with  the  assumption 
that,  in  an  ordinary  case  of  concomitant  squint,  we  get  from 
two  to  three  lines  as  the  effect  of  an  operation,  the  above  rules 
may  be  of  some  service  in  some  of  the  more  common  deviations 
from  the  general  run  of  cases.  But,  for  more  than  this,  I  should 
not  like  to  be  responsible.  I  would  not  wish,  by  this,  to  have 
you  infer  that  I  consider  the  operation  for  strabismus  a  work 
of  chance,  for  I  sincerely  believe  that  the  more  fully  we  under- 
stand and  the  closer  we  follow  the  optical  and  dynamical  laws 
which  govern  the  condition  under  consideration,  the  more  suc- 
cessful we  shall  be.  Still  I  cannot  yet  believe,  however  hope- 
ful I  may  be  for  the  future,  in  that  mathematical  exactness 
which  is  at  present  often  claimed  for  it.  The  only  rule  which 
can  be  conscientiously  followed  is  to  estimate  by'  careful  study 
as  closely  as  we  can  the  probable  result,  and  then  to  operate 
till  success  is  obtained. 

Some  eight  or  ten  hours  after  the  operation,  or  when  the 
narcosis  has  passed  entirely  off,  the  patient  should  be  seen 
again,  when  another  examination  should  be  made,  and  this 
should  be  done  as  Graefe  has  shown — not  as  is  usually  the 
case,  directly  in  front  of  the  patient,  that  is,  in  the  median 
line,  but  toward  the  temporal  side  of  the  eye,  which  has  been 
operated  on,  the  object  being  at  about  fifteen  feet  from  the 
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patient  and  at  about  fifteen  degrees  toward  the  temporal  side. 
This,  of  course,  throws  the  strain  off  the  divided  muscle,  and 
the  insufficiency  which  follows  as  the  immediate  effect  of  the 
section  is  reduced,  and  a  more  correct  estimate  of  what  will 
be  the  permanent  effect  is  arrived  at.  Thus,  if  the  right  inter- 
nus  has  been  divided,  the  patient  should  look  to  the  right.  I 
prefer,  however,  to  make  my  examination  in  both  places,  that 
is,  directly  in  front,  and  then  toward  the  temporal  side.  As  a 
rule,  when  on  seeing  the  patient  I  find  that  less  effect  has 
been  obtained  than  was  estimated,  I  content  myself  with  leav- 
ing things  as  they  are,  preferring  to  operate  on  the  other  eye, 
using  the  experience  gained  as  to  the  effect  on  the  first  eye  as 
a  guide  to  the  second  operation.  But,  whenever  my  estima- 
tion of  the  antagonistic  force  of  the  externi  has  been  so  much 
out  of  the  way  that  very  little  or  no  effect  has  been  produced, 
and  the  muscle  ^s  in  danger  of  reattaching  itself  at  or  very 
near  the  place  of  its  original  implantation,  I  never  hesitate  to 
interfere,  and  in  this  case  I  always  use  the  suture  described  by 
Dr.  Knapp,  never  that  by  Graefe,  the  effect  of  which  varies,  as 
he  himself  allows,  in  every  case,  according  to  the  different  de- 
grees of  the  elasticity  of  the  conjunctiva.  If  the  patient  is  an 
adult,  and  possesses  a  moderate  degree  of  nerve,  an  anaesthetic 
may  be  dispensed  with.  The  wound  can  be  reopened  and  the 
new  and  yielding  attachments  readily  severed  with  the  strabis- 
mus-hook. The  suture  is  then  to  be  placed  at  the  outer  edge 
of  the  cornea,  and  the  eye  swung  out  to  the  proper  amount 
in  the  manner  just  described  on  the  board.  In  children  it  is 
better  to  always  use  an  anaesthetic. 

If,  however,  on  the  first  visit  after  the  operation,  there  is 
good  reason  to  fear  that  too  much  effect  has  been  obtained, 
the  matter  is  much  more  serious,  and  should  be  remedied  as 
soon  as  possible.  It  is,  however,  extremely  difficult  to  tell,  or 
at  least  to  lay  down  any  exact  rules  by  which  it  can  be  safely 
judged  that  too  much  effect  has  been  obtained.  Here  it  is 
that  the  experienced  eye  has  so  great  an  advantage,  for  any 
one  who  has  seen  and  studied  a  lan>;e  number  of  cases  can 
often  tell  at  a  glance  that  too  much  effect  has  been  gained, 
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while  it  would  puzzle  him  to  say  exactly  how  he  was  aware 
of  it.  Still,  the  following  method  of  examination  has  been  of 
service  to  me  in  a  general  way,  and  as  such  I  now  offer  it. 

If  I  find,  twelve  hours  after  the  operation,  that  there  is  a 
line  of  divergence,  when  the  patient  looks  at  an  object  at  say 
fifteen  feet,  I  look  upon  it  not  only  as  no  detriment,  but  a  posi- 
tive advantage  for  the  permanent  effect,  provided  the  follow- 
ing conditions  exist  with  it :  1.  That  the  object  can  be  gradu- 
ally approached  toward  the  patient  in  the  median  line  without 
the  divergence  in  the  operated  eye  increasing  to  any  percep- 
tible degree  till  the  object  gets  inside  of  12"  or  so.  If,  on  the 
contrary,  the  divergence  gradually  increases,  or  even  remains 
the  same  till  within  10  or  12  "  of  the  eye,  and  then  the  eye 
suddenly  flies  out,  or  even  begins  to  waver,  we  have  cause  for 
apprehension,  and  the  farther  that  such  a  condition  takes  place 
from  the  eye  the  greater  the  dread.  Again,  if  we  have  a  line 
or  even  more  of  divergence  in  the  median  line  for  the  distance, 
and  this  disappears  gradually  as  we  carry  the  object  toward 
the  temporal  side  of  the  eye  operated  upon,  till  the  object  lies 
15°  toward  that  side,  we  have  little  dread  that  the  effect  is  ex- 
cessive, especially,  as  is  usually  the  case,  the  object  can  be  car- 
ried close  up  to  the  eye  without  the  operated  eye  yielding. 

Should,  however,  the  conditions  of  these  two  tests  not  be 
fulfilled,  it  would  be  on  the  safe  side  to  limit  the  effect  of  the 
operations  by  the  use  of  the  suture,  and  the  amount  of  the 
limitation  should  be  graduated  by  the  degree  of  the  divergence 
and  the  distance  at  which  it  took  place,  The  proper  amount, 
or  its  approximation,  can,  I  think,  only  be  learned  by  experi- 
ence, together  with  a  careful  consideration  as  to  the  effects  to 
be  produced  by  the  existing  refraction  and  accommodation. 

The  elaborate  rules  laid  down  by  Yon  Graefe  in  regard  to 
dynamic  squint,  or  insufficiency,  are  not,  of  course,  applicable 
here,  as  requisite  sharpness  of  binocular  vision  very  rarely  if 
ever  exists  to  make  such  tests  possible,  much  less  trustworthy. 
The  estimation  must  be  made  by  the  operator's  eye,  not  by 
means  of  prisms. 

The  indications  for  the  operation  for  strabismus  are  rapidly 
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becoming  better  known,  so  that  many  more  cases  come  to 
operation  in  early  life  than  formerly.  Still,  there  is  a  linger- 
ing desire,  especially  on  the  part  of  general  practitioners,  to 
advise  the  parents  to  wait  and  see  if  the  child  will  not  grow 
out  of  it,  and  to  assert  that  cross-eye  often  gets  well  of  itself, 
and  if  it  does  not  it  will  be  time  enough  to  talk  of  an  opera- 
tion when  the  child  has  reached  ten  or  twelve  years  of  age. 
ISTow,  it  is  true  that  strabismus  does  sometimes  disappear  of 
itself,  but  it  is  an  exceedingly  rare  occurrence ;  so  rare,  indeed, 
as  to  be  the  exception  necessary  to  prove  the  rule  that  it  does 
not  cure  itself,  and  that  in  the  vast  majority  of  cases  recourse 
must  be  had  to  an  operation.  In  regard  to  this  there  is  no  di- 
versity of  opinion.  But  in  regard  to  the  time  of  life  at  which 
the  operation  should  be  performed  there  is,  I  am  sorry  to 
say,  much  less  unanimity,  and  the  general  profession  have  cer- 
tainly the  best  of  excuses,  for  the  Fabian  policy  which  they 
recommend,  in  the  authority  of  some  of  the  greatest  writers  on 
tills  subject.  Thus  Donders  advises  the  use  of  atropine  in 
young  children  upon  whom  it  is  as  yet  unadvisable  to  operate. 
And  Stellwag  deliberately  says  that  "  it  is  better  to  postpone 
the  operation  till  the  beginning  of  puberty,  if  the  strabismus 
be  seen  in  childhood ;  by  thus  delaying,  the  "  conditions  are 
fulfilled  under  which  periodical  strabismus  is  removed,  and 
the  patient  may,  as  it  were,  grow  out  of  a  squint  which  has 
already  become  permanent." 

Notwithstanding  the  weight  of  such  authority,  I  am  de- 
cidedly of  the  opinion  that  the  cases  in  which  the  opera- 
tion should  be  deferred  to  a  comparatively  remote  period  are 
few  in  proportion  to  those  that  should  be  operated  upon  as 
soon  as  seen.  And  the  chief  points  which  should  influence 
our  decision,  either  pro  or  con,  are  as  follows  :  If  the  child  is 
very  young,  say  from  one  to  three  years,  and  the  squint  is 
concomitant  so  that  the  exclusion  of  the  two  eyes  is  equal,  and 
at  the  same  time  the  squint  is  bilateral,  so  that  the  child  Axes 
sometimes  with  one  eye  and  sometimes  with  the  other,  it  will 
be  safe  to  postpone  the  operation  almost  indefinitely,  or  so 
long  as  the  conditions  described  hold  good;  for  under  this 
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state  of  affairs  the  normal  mobility  of  the  eye  and  the  acuity 
of  vision  will  be  maintained;  and  this  rule  should  be  ob- 
served all  the  more  if  there  be  hypermetropia,  for  if  this  be  of 
any  considerable  degree  the  squint  will  most  likely  return 
after  the  operation,  as  the  age  of  the  patient  will  prohibit  the 
correction  of  the  optical  defects  by  glasses. 

But  squint  of  this  character  is  very  rare  in  infants  and 
young  children,  as  it  usually  results,  not  from  an  optical  defect, 
as  the  accommodation  in  children  is  not  actively  employed,  but 
from  some  paresis  of  the  muscles,  so  that  the  squint  is  confined 
to  one  eye,  and  vision  is  entirely  performed  by  the  other,  or  so 
seldom  by  the  squinting  eye  that  this  is  practically  excluded 
from  the  visual  act.  If  such  eyes  are  left  to  themselves,  two 
things  almost  invariably  occur  :  1.  The  vision  deteriorates  so 
that  the  eye  in  a  short  time  becomes  useless  ;  2.  The  externus, 
from  constantly  being  put  upon  the  stretch,  loses  all  its  vital- 
ity, and  the  mobility  of  the  eye  outward  is  so  reduced  that 
the  eye  after  a  while  gets  the  appearance  of  being,  if  I  may 
so  express  myself,  broadside  on,  producing,  as  the  child  grows 
up,  hideous  deformity,  and  one  which  later  in  life  requires 
almost  an  endless  number  of  operations  to  remove.  If,  on  the 
other  hand,  we  operate  early,  when  the  weakened  muscle  still 
has  a  share  of  its  vitality  left,  we  can  do  no  possible  harm,  and 
we  stand  the  chance  of  doing  infinite  good,  either  by  curing  the 
deformity  at  once,  or  at  least  of  turning  what  was  a  unilateral 
squint,  with  exclusive  use  of  one  eye,  into  a  bilateral  squint, 
with  the  alternate  use  of  the  two  eyes,  thus  offering  a  much 
increased  chance  for  the  preservation  of  the  vision,  and  a 
much  better  prospect  of  success  from  a  future  operation  when 
the  muscles  shall  have  more  fully  recovered  their  tone.  In 
these  cases  it  is  almost  always  necessary  to  use  the  suture. 
Between  the  age  of  four  and  six,  we  begin  to  get  the  common 
concomitant  strabismus,  dependent  on  either  a  congenital  de- 
fect, that  is,  hypermetropia,  or,  what  amounts  to  the  same 
thing,  an  imitation  of  this  through  the  temporary  reduction 
of  the  accommodation  power  by  some  debilitating  disease. 
In  this  latter  condition,  that  is,  when  the  eye  is  emmetropic, 
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or  even  slightly  hypermetropic,  I  never  hesitate  to  operate : 
1.  With  the  hope  of  restoring  binocular  vision  ;  and,  2.  Even 
if  this  fails,  of  removing  the  deformity,  for  if  this  is  once  done 
there  is  little  probability  of  its  returning,  since,  as  there  is  very 
little  or  no  defect  in  the  refraction,  there  is  no  exciting  cause 
to  occasion  its  return.  After  the  age  of  seven  or  eight  years, 
I  always  operate,  and  insist,  if  the  error  of  refraction  is  suffi- 
cient to  warrant  it,  that  glasses  must  be  worn. 

Thus  it  will  be  seen,  if  these  views  are  correct,  that  the 
latitude  of  operative  interference  is  largely  increased,  at  least 
in  regard  to  the  time  of  operating,  in  comparison  with  what 
is  usually  held  to  be  sound  practice. 

There  is  one  other  condition  of  squint  in  which  the  general 
opinion  seems  to  be  adverse  to  operating,  and  that  is  the  stra- 
bismus, of  a  paralytic  nature,  occurring  in  adults.  This  dis- 
inclination to  operate  in  these  cases  evidently  had  its  origin  in 
two  sound  objections  :  1.  An  unwillingness  to  subject  the 
patient  to  the  pain  and  annoyance  of  an  operation  when  his 
strabismus  is  either  accompanied  by,  or  supposed  to  be  the 
forerunner  of,  grave  central  trouble  ;  2.  From  a  conviction  that 
it  was  useless  to  operate  on  a  muscle  when  the  antagonist  of 
tli at  muscle  was  either  partially  or  wholly  paralyzed,  as  no 
effect  would  be  gained. 

In  regard  to  the  first  of  these  objections,  it  is  no  doubt 
true  that  any  operative  interference  would  be  contraindicated 
if  central  trouble  was  shown  to  exist,  but  there  are  very  many 
cases  in  which  this  does  not  manifest  itself  in  the  slightest 
degree,  either  at  the  time  of  the  attack  or  later,  or  even,  if  it 
does  in  the  beginning,  fades  away  in  a  short  time,  while  the 
strabismus,  with  its  annoying  diplopia,  remains.  Under  these 
conditions,  it  seems  to  me  that  the  indications  for  the  opera- 
tion are  as  strong  as,  if  not  stronger  than,  in  any  other  form  of 
strabismus.  And,  that  they  are  so,  I  think  will  be  more  forci- 
bly and  more  briefly  shown  by  an  example  which  is  neither 
a  rare  nor  an  imaginary  one. 

A  man  in  the  prime  of  life,  after  some  exposure,  or  an  un- 
usually hard  day's  work,  or  even  after  ordinary  routine  of  the 
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day,  goes  to  bed,  as  he  thinks,  perfectly  well,  and  is  astonished 
on  waking  up  in  the  morning  to  find  that  he  sees  double.  He 
immediately  consults  his  family  physician,  who  at  once  sees 
where  the  trouble  lies,  and,  after  a  careful  examination  of  his 
general  condition,  pronounces  his  eyes  sound,  prescribes  rest, 
absence  from  excitement  and  all  abuse,  whether  of  spirit  or 
the  flesh,  and  gives  iodide  of  potash  in  increasing  doses.  This 
may  or  may  not  hare  some  effect ;  usually  it  does  not,  and 
the  changes  are  rung  on  the  bromides  and  iodides,  tonics, 
and  electricity  ;  still  the  double  vision  persists,  and  what  at 
first  was  a  simple  annoyance,  now  becomes  an  actual  suffering. 
There  is  a  constant  dragging  sensation  about  the  side  of  the 
head,  with  pain  and  tension  in  the  forehead.  The  patient  begins 
to  have  a  difficulty  in  getting  about,  or  even,  at  times,  staggers 
or  misses  his  footing.  It  is  an  exertion  for  him  to  think,  and 
he  begins  to  fear  that  he  is  getting  light-headed,  or  that  some- 
thing is  the  matter  with  his  brain,  and  it  is  in  vain  that  his 
physician  or  an  expert  assures  him  to  the  contrary.  To  his 
suggestion  that,  as  his  eye  is  turned,  benefit  might  be  obtained 
from  an  operation,  it  is  answered  that,  as  his  trouble  is  of  a 
paralytic  nature,  it  would  be  worse  than  useless ;  that  things 
must  be  left  to  take  their  own  course ;  and,  if  this  advice  is 
taken,  the  diplopia  generally  fades  away  in  a  year  or  so,  but 
the  dragging,  wearying,  aching  sensations  in  and  about  the 
eye  usually  remain,  either  as  a  constant  companion,  or  to  be 
called  forth  by  the  slightest  over-exertion  or  excitement. 

If,  on  the  other  hand,  the  patient,  after  a  longer  or  shorter 
interval,  seeks  the  advice  of  the  trained  ophthalmologist,  a 
minute  examination  is  made,  and  I  am  afraid,  as  a  usual  thing, 
precisely  the  same  advice  is  given — exceptions  to  this  rule, 
though  I  am  well  aware  they  do  exist,  being  few  and  far  be- 
tween. Sometimes,  however,  the  oculist  consulted,  seeing 
that  very  little  harm  can  result,  boldly  makes  up  his  mind  to 
run  the  chance  of  doing  some  good,  and  is  often  rewarded  for 
his  courage,  either  by  the  cure  or  relief  of  his  patient. 

The  second  objection,  that  we  get  no  effect  from  the  opera- 
tion when  the  difficulty  is  a  paralytic  one,  fades  entirely  away, 
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since  by  the  use  of  the  suture,  or  by  advancement  of  the  mus- 
cle, we  can  get  any  effect  we  desire,  no  matter  what  the  cause 
of  the  strabismus  is. 

The  treatment  of  paralytic  strabismus  is  one  of  the  most 
difficult  problems  that  the  ophthalmic  surgeon  has  to  deal  with, 
and  the  differential  diagnosis  as  to  what  muscles  are  affected 
in  a  given  case  as  laid  down  in  the  books,  and  upon  which  we 
are  made  to  believe  our  opinions  should  rest,  is  a  thing  which 
may  well  appall  the  boldest.  So  far  as  operating  is  concerned, 
the  practical  considerations  necessary  to  determine  our  opinion, 
at  least  in  the  majority  of  cases,  can  be  reduced  to  a  compara- 
tive few.  In  the  first  place,  the  oblique  muscles,  whether  in- 
volved or  not,  are  excluded,  from  the  positions  of  their  inser- 
tions, from  the  category,  tenotomy  of  these  muscles  never  hav- 
ing been,  so  far  as  I  am  aware,  followed  by  successful  results. 
Nor  am  I  personally  aware  of  the  attempt  to  cut  these  ten- 
dons ever  havino;  been  made,  though  I  have  heard  traditionary 
reports  to  that  effect.  This  limits  our  attention  to  the  four 
recti-muscles,  and  in  a  great  majority  of  cases  it  is  either 
the  internus  or  externus  which  is  chiefly  affected,  and  oftener 
the  former  than  the  latter.  When  the  superior  and  inferior 
are  also  implicated,  it  is  usually  in  a  secondary  degree,  and 
the  deviation  a  trilling  one.  When,  then,  a  case  of  simple 
paralysis,  either  of  the  externus  or  internus  presents  itself,  I 
do  not  hesitate  to  operate,  provided  it  is  not  of  central  origin, 
and  provided  sufficient  time  has  elapsed  to  show  that  thera- 
peutical and  hygienic  means  will  not  remove  the  trouble.  The 
only  question  then  is,  what  operation  we  shall  do,  advance- 
ment of  the  paralyzed  muscle  with  a  tenotomy  of  the  antago- 
nist, or  simply  tenotomy  of  the  opposing  muscle  and  the  use  of 
the  suture  3  This  depends  entirely  on  the  degree  of  the 
trouble  ;  if  the  paralysis  is  complete,  and  the  motion  toward 
the  median  line  is  very  much  limited,  then  resort  must  be  had 
to  advancement  of  the  paralyzed  muscle  as  laid  down  in  the 
books.  But  if  the  attack  is  slight,  and  rather  a  paresis  than 
a  paralysis,  or  a  paralysis  improved  into  paresis,  and  there  is 
still  some  motion  toward  the  median  line,  then  a  simple  te- 
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notomy  with  the  suture  will  often  produce,  as  Graefe  lias 
pointed  out,  the  most  astonishing  amount  of  effect. 

We  will  suppose,  for  example,  that  there  is  a  paralysis  of 
the  externus,  so  that,  by  the  unopposed  contraction  of  its  an- 
tagonist, the  internus,  a  convergent  squint  is  produced  of  some 
three,  four,  or  five  lines.  If,  now,  we  thoroughly  separate  the 
internus  from  its  insertion  and  then  forcibly  draw  out  the  eye, 
and  maintain  it  in  this  position  by  means  of  the  suture,  we  do 
two  things :  First,  by  setting  back  the  internus  so  that  it  acts 
under  less  favorable  dynamic  conditions,  we  reduce  to  a  very 
great  degree  its  aggressive  force  which  was  continually  keep- 
ing its  enfeebled  antagonist  on  the  stretch,  destroying  its 
elasticity  and  continually  canceling  its  recuperative  power ; 
while,  secondly,  by  swinging  out  the  eye  and  maintaining  it 
in  this  position  we  gain  two  or  three  days  of  absolute  rest  to 
the  weakened  muscle,  and  thus  allow  its  fibres  to  retract 
upon  themselves,  and  regain,  if  not  all,  at  least  as  much  as 
possible,  of  their  vitality.  The  effect  of  this  is  often  surpris- 
ing, and  I  have  known  a  paralytic  squint,  which  had  resisted 
for  months  all  the  therapeutical  means  known  to  modern 
science,  be  cured  at  once  by  a  simple  tenotomy.  Here,  as 
elsewhere  in  the  body,  the  most  trifling  variations  will  often 
produce  the  most  startling  effects  both  for  good  and  evil; 
and  the  experiment  of  an  operation  which,  if  skillfully  ap- 
plied, can  do  no  harm  and  may  do  infinite  good,  is  surely 
worth  the  trial,  if  not  in  all  attacks,  in  a  very  great  number  of 
these  cases. 

The  fact  of  other  muscles  of  the  ocular  group  being 
affected,  as,  for  example,  the  superior  or  inferior  rectus,  or 
even  the  obliques,  used  to  be  of  great  weight  with  me  in  de- 
termining the  propriety  of  an  operation,  for  it  was  argued  that 
even  if  the  horizontal  double  vision  was  removed,  the  vertical 
would  remain,  and  the  depression,  though  different,  would  still 
be  just  as  annoying  to  the  patient.  But,  experience  has  shown 
me  that  it  is  not  the  actual  diplopia  which  is  the  chief  cause  of 
trouble  and  annoyance  to  these  patients,  but  the  want  of  con- 
trol they  have  over  the  eye3,  and  the  subsequent  dragging  and 
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aching  sensation ;  and  this  is  particularly  noticeable  where  the 
strabismus  is  divergent.  I  should  not,  therefore,  unless  the 
complications  were  extended,  and  of  a  grave  character,  hesi- 
tate to  operate  to  remove  the  lateral  strabismus,  and  let  verti- 
cal diplopia  take  care  of  itself.  I  have  known  fifteen  or 
twenty  degrees  of  this  to  disappear  shortly  after  the  lateral 
deviation  had  been  corrected.  But,  even  if  this  cannot  be  cor- 
rected either  by  a  second  operation  or  by  prisms,  the  double 
images  are  usually  sunk  in  the  course  of  five  or  six  months, 
and  the  patient  passes  from  an  improved  condition  from  the 
day  of  the  operation  into  what  is  ultimately  a  very  comfort- 
able one. 

As  before  remarked,  very  few  of  these  cases  come  to  opera- 
ation,  and,  the  great  mistake  which  usually  takes  place  in  those 
that  do  is,  that  they  are  operated  on  too  late,  when  secondary 
contraction  of  the  antagonist  has  taken  place  and  the  weakened 
muscle  has  lost  its  vitality,  and  then  an  advancement  has  to  be 
performed,  and  not  a  tenotomy  with  a  suture. 

A  short  time  after  the  paralytic  attack,  there  is  generally 
an  effort  on  the  part  of  Nature  to  reestablish  the  coordinating 
movements  of  the  eyes,  provided  the  cause  is  not  a  central  one, 
and  it  is  during  this  period  that  the  operation  should  be  per- 
formed, and  although  cases  vary  and  no  rule  can  be  laid  down, 
it  is  usually  best  not  to  wait  longer  than  two  months  after  the 
original  attack. 

I  would  say,  in  conclusion,  Mr.  President,  that  I  am  rather 
unpleasantly  conscious  of  the  fact  that  the  title  of  my  paper 
has  proved  to  be  a  misnomer ;  for,  instead  of  being,  as  I  in- 
tended, a  sketch  of  the  operation  for  strabismus,  as  it  stands  at 
present  it  is  only  an  outline  of  a  small  part  of  it.  This  has 
been  caused  by  the  vastness  of  my  subject,  which  lias  com- 
pelled me  to  leave  out  much  that  I  wished  to  write,  and  to  dis- 
card much  I  had  already  written  ;  and,  as  it  is,  I  cannot  help 
expressing  the  fear  that  my  remarks  have  been  both  too  ex- 
tended and  of  too  simple  a  nature  for  the  dignity  of  the 
rostrum  from  which  they  have  been  delivered — certainly  they 
have  for  the  critical  acumen  of  many  of  my  hearers ;  still, 
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they  are  some  of  the  points  of  practical  importance  over  which 
I  myself  have  thought  a  great  deal,  and  I  have  believed  that 
they  might  be  of  some  use,  to  those  of  you  whose  practice 
brings  you  in  contact  with  many  children,  in  answering  the 
question  so  often  put,  "  Can  strabismus  be  cured  ?  "  a  question 
which,  though  facts  do  lend  it  some  show  of  color,  is,  in  the 
present  advanced  state  of  medical  art,  neither  very  compli- 
mentary to  the  judgment  of  the  general  physician,  nor  the 
skill  of  the  ophthalmologist. 


Stated  Meeting  \Taech  21,  1S72,  Dr.  E.  R.  Peaslee,  Peesidext,  in 

THE  ClIAIE. 

Drs.  T.  M.  Cheesaian,  Jean  F.  Chauveae,  "W.  T.  Lesk, 
J.  S.  Monell,  Charles  "W.  Packard,  and  Redolf  Taeszkt, 
were  inaugurated  Resident  Fellows. 

The  President  announced  the  receipt  of  the  Edinburgh 
Medical  Journal  for  February  and  March,  3  872,  and  the 
Western  Lancet,  vol.  i.,  2STo.  2,  published  at  San  Francisco, 
California. 

The  President  then  announced  the  paper  for  the  evening, 
of  which  the  following  is  an  abstract : 

OX  PELVIC  PERITONITIS  AND  PERI-UTERINE  CELLULITIS. 

Br  JAMES  L.  BROWN,  AT.  D. 

Mb.  President  and  Fellows  of  the  Academy  : 

That  the  uterus  and  its  appendages,  in  common  with  other 
parts  of  the  economy,  are  liable  to  become  the  seat  of  inflam- 
mation and  abscess,  and  that  such  inflammation  and  abscess 
are  for  the  most  part  connected  with  the  puerperal  condition, 
are  facts  that  have  been  observed  and  recorded  as  far  back  as 
the  history  of  medical  science  extends.  Beyond  this  general 
knowledge  of  a  very  obvious  disorder,  however,  it  may  safely 
be  stated  that  very  little  was  known  of  the  inflammatory 
affections  of  the  peri-uterine  tissues  prior  to  the  beginning  of 
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the  present  century.  Indeed,  without  much  violence  to  his- 
torical accuracy,  it  may  be  affirmed  that  nearly  all  that  is  now 
known  with  any  precision  of  these  ailments  has  been  ascer- 
tained within  the  last  thirty  years. 

Isolated  facts  had  indeed  been  observed  and  recorded  by 
different  medical  writers,  as  far  back  as  Morgagni,  in  the 
early  part  of  the  last  century,  but  no  systematic  study  of  the 
peri-uterine  inflammations  can  be  said  to  have  been  under- 
taken before  the  year  1840. 

I  am  aware  that  Simpson  and  others  claim  for  the  ancients 
a  very  considerable  and  tolerably  exact  knowledge  of  these 
diseases,  but  I  am  of  the  opinion  that  no  person  who  will  take 
the  trouble  to  read  the  passage  in  iEtius,  referred  to  by  Simp- 
son, in  his  article  on  Pelvic  Cellulitis,  will  find  in  it  a  justifica- 
tion of  the  statement  that  it  contains  a  full  and  distinct  ac- 
count, or  indeed  any  account  at  all,  of  the  affections  under 
consideration.  I  repeat,  then,  that  neither  in  ancient  nor  in 
modern  times,  so  far  as  we  have  any  means  of  knowing,  were 
these  affections  made  the  subject  of  special  study  until  about 
the  year  1840.  Of  the  progress  that  has  been  made  since  that 
time,  accounts  more  or  less  complete  are  to  be  found  in  nearly 
all  of  the  more  recent  treatises  on  diseases  of  women.  I  shall 
make  no  apology,  therefore,  for  omitting  historical  details  that 
are  so  readily  accessible,  and  shall  confine  myself  in  this  paper 
chiefly  to  some  clinical  remarks,  based  upon  the  observation 
of  eighty-seven  cases,  of  which  I  have  taken  notes,  and  on  im- 
pressions received  from  an  equally  large  number  of  cases  of 
which  no  record  has  been  kept. 

As  it  is  not  my  purpose  to  attempt  a  full  or  extended 
description  of  these  diseases,  the  subject  being  altogether  too 
large  to  be  adequately  discussed  within  the  limits  to  which  I 
am  necessarily  restricted,  on  an  occasion  of  this  kind,  but 
merely  to  invite  attention  to  certain  parts  that  have  seemed  to 
me  to  be  of  peculiar  interest,  or  upon  which  it  is  very  desirable 
that  the  light  of  further  clinical  experience  should  be  thrown, 
I  shall  not  confine  myself  to  any  systematic  treatment  of  the 
subject,  but  deal  with  it  in  a  somewhat  desultory  manner, 
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passing  lightly  over  many  interesting  topics,  and  dwelling 
upon  others  that  are  of  no  more  real  consequence,  perhaps,  but 
which  may  have  proved  more  interesting  in  my  own  experi- 
ence, or  to  which  I  may  have  given  more  especial  attention. 

Of  a  class  of  affections  that  have  only  so  recently  been 
made  the  subject  of  investigation,  it  is  not  surprising  that  our 
knowledge  should  still  be  very  imperfect ;  that  much  differ- 
ence of  opinion  among  observers  should  exist  on  many  points ; 
and  that  what  is  known  about  them  should  be  mostly  confined 
to  those  especially  engaged  in  studying  or  treating  the  dis- 
eases to  which  they  are  allied.  Believing  that  these  affections 
are  far  more  frequent  than  is  generally  supposed,  being  often 
mistaken  for  other  conditions,  and  consequently  subjected  to  in- 
appropriate treatment,  and  believing,  moreover,  that  they  are 
of  great  practical  interest  to  the  general  practitioner  as  well  as 
to  those  more  particularly  engaged  in  the  treatment  of  dis- 
eases peculiar  to  women,  it  has  seemed  to  me  that  any  contri- 
bution tending  to  throw  light  upon  them,  and  to  lead  to  a  bet- 
ter appreciation  of  their  frequency  and  importance,  might 
prove  both  interesting  and  profitable. 

The  affections  to  which  I  have  alluded  are  variously  de- 
scribed by  different  authors  as  pelvic  abscess,  pelvic  cellulitis, 
inflammation  of  the  broad  ligaments,  inflammation  of  the  uter- 
ine appendages,  peri-uterine  inflammation,  peri-metritis,  para- 
metritis, peri-uterine  cellulitis,  peri-uterine  phlegmon,  pelvic 
peritonitis,  etc.  Some  of  these  expressions  serve  not  only  to 
furnish  a  name,  but  to  indicate  a  theory.  Pelvic  abscess,  for 
instance,  conveys  the  idea  of  the  inflammation  necessarily  re- 
sulting in  suppuration.  The  term  phlegmon,  on  the  contrary, 
as  used  by  the  French  writers,  though  assigning  the  seat  of 
the  inflammation  to  the  cellular  tissue,  does  not  imply  any 
such  result.  Pelvic  cellulitis  and  pelvic  peritonitis  give  to  the 
disease  each  a  local  habitation  as  well  as  a  name. 

The  use  of  the  term  peri-uterine  inflammation  indicates 
a  disinclination  to  be  committed  to  any  theory  as  to  the  pre- 
cise seat  of  the  inflammatory  affection.  We  thus  find  in  the 
very  nomenclature  of  these  diseases  well-marked  indications 
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of  a  conflict  of  opinion  as  to  their  seat,  their  nature,  and  their 
tendencies.  Passing  now  from  the  nomenclature  to  the  defi- 
nitions given  by  different  writers,  we  meet  with  a  correspond- 
ing want  of  agreement.  Selecting  a  few  from  the  many,  we 
find,  for  example,  Simpson  defines  it  thus :  "  Between  the 
layers  of  the  broad  ligaments,  between  the  vagina  and  the 
rectum,  between  the  iliac  muscle  and  the  bone,  and,  in  short, 
in  almost  every  part  of  the  pelvis,  there  is  an  abundance — a 
great  abundance — of  cellular  tissue ;  and  this  disease  consists 
of  inflammation,  acute  or  subacute,  of  this  abounding  cellu- 
lar tissue."  West  speaks  of  it  as  an  inflammation  "which, 
though  most  frequently  involving  the  cellular  tissue  between 
the  folds  of  the  broad  ligaments,  sometimes  attacks  that  which 
intervenes  between  the  womb  and  the  adjacent  viscera,  or  ex- 
tends to  that  lining  the  pelvic  walls,  or  even  to  that  which 
lies  between  the  outer  surface  of  the  peritonseum  and  the  ab- 
dominal muscles."  In  another  place  he  adds :  "  The  cellular 
tissue  anywhere  in  the  neighborhood  of  the  womb  may  be  the 
seat  of  the  mischief,  though  that  contained  in  the  folds  of  the 
broad  ligament  is  attacked  far  more  often  than  the  same  struc- 
ture in  any  other  situation." 

McClintock  makes  the  following  statement :  "  In  regard  to 
its  seat,  it  may  affect  almost  any  part  of  the  cellular  tissue  ad- 
jacent to  the  uterus.  Thus  I  have  seen  it  most  frequently  in 
the  broad  ligament,  at  least  so  far  as  I  could  judge  ;  in  the 
iliac  fossa ;  between  the  bladder  and  the  abdominal  parietes  ; 
between  the  uterus  and  the  rectum  ;  and  in  every  part  of  the 
connective  tissue  around  the  neck  of  the  womb." 

Graily  Hewitt  states  that,  "  in  its  essence,  it  consists  of 
effusion  of  morbid  products  into  the  space  surrounding  the 
uterus  and  ovaries,  and  the  transformations  undergone  by  these 
effused  matters.  .  .  .  The  actual  seat  of  the  effusion  is  in 
most  cases  the  meshes  of  the  cellular  tissue  surroundino;  the 
uterus,  between  the  folds  of  the  broad  ligament  and  extending 
thence  in  various  directions  toward  the  pelvic  walls  ;  but  it  is 
probable  that  in  some  cases  of  pelvic  inflammation  there  is 
an  inflammatory  condition  of  the  peritonceum  itself."  Scan- 
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zoni  makes  no  allusion  whatever  to  inflammation  of  the  pel- 
vic cellular  tissue,  and  devotes  but  a  single  page  to  the  de- 
scription of  peri-metritis,  which  he  regards  most  frequently 
as  a  puerperal  disease,  but  which  may  be  occasionally  a  sec- 
ondary affection,  "  accompanying  an  acute  or  chronic  inflam- 
mation of  the  uterus  or  the  ovaries,  or  one  of  the  various  neo- 
plasm ata  which  are  developed  in  these  organs."  His  descrip- 
tion is  so  very  imperfect  as  to  be  of  very  little  practical  value. 

ISTonat,  who  may  in  some  measure  be  regarded  as  the 
French  representative  of  the  views  most  prevalent  in  England, 
describes  the  inflammation  under  the  name  peri-uterine  phleg- 
mon, thus  locating  it  in  the  cellular  tissue,  and  divides  into 
four  varieties  according  as  it  is  located  on  either  side  of  the 
uterus,  and  in  direct  contact  with  it,  or  in  one  of  the  broad 
ligaments,  or  behind  the  uterus,  or  in  front  of  it.  Though  he 
does  not  deny  the  occasional  occurrence  of  pelvic  peritonitis, 
either  as  a  complication  of  peri-uterine  phlegmon  or  indepen- 
dently of  it,  he  gives  no  description  of  it  as  a  distinct  affection, 
and  indeed  barely  alludes  to  it. 

Bernutz,  on  the  contrary,  occupies  himself  chiefly  in  re- 
futing Xonat's  statements  concerning  peri-uterine  phlegmon, 
and,  'after  proving  to  his  own  satisfaction  that  peri-uterine 
phlegmon  is  anatomically  impossible,  he  substitutes  for  it  pel- 
vic peritonitis,  and  sustains  his  position  by  the  evidence  of 
several  autopsies.  I  give  an  abstract  of  his  views  in  his  own 
words.  He  says :  "  The  slightest  dissection  shows  that  the 
cellular  tissue  subjacent  to  the  peritonseum  is  so  thin  and 
scanty  that  it  is  impossible  to  separate  the  serous  from  the 
uterine  tissue ;  and  that,  consequently,  it  cannot  be  the  seat 
of  swellings  which,  according  to  M.  Nonat's  observations,  at- 
tain in  the  space  of  a  few  hours  to  the  size  of  a  hen's-egg.  .  .  . 
It  is  anatomically  impossible  that  the  tumors  which  M.  Nonat 
called  uterine-latero-phlegmons,  and  which  are  quite  distinct 
from  the  phlegmons  of  the  broad  ligament,  can  be  situate  in 
the  cellular  tissue  of  the  lateral  parts  of  the  womb.  .  .  .  From 
all  these  facts  I  have  concluded  that  cases  of  supposed  peri- 
uterine phlegmons  ought  to  be  classed  with  those  of  partial 
peritonitis." 
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Thus  we  see  Bernutz  occupying  a  position  directly  opposed 
to  that  of  !Nonat,  for,  while  he  does  not  deny  the  existence  of 
the  cellular  inflammations,  he  gives  no  account  of  them,  and 
treats  only  of  pelvic  peritonitis. 

Aran,  in  adopting  the  term  peri-uterine  inflammation,  says  : 
"I  propose  under  this  name  to  describe  an  affection  that  has 
by  turns  received  the  denomination  of  inflammation  of  the 
lower  belly,  inflammation  of  the  appendages  of  the  uterus 
and  of  the  broad  ligament,  inflammation  of  the  pelvic  cellular 
tissue,  and  pelvic  peritonitis." 

Courty  also  adopts  the  term  peri-uterine  inflammation, 
which  he  says  is  preferable  to  any  other  name,  precisely  be- 
cause it  comprehends  all  the  others,  and  prejudges  nothing  as 
to  the  seat  of  the  malady. 

Thus  far,  then,  we  find  the  English  writers  regarding  these 
diseases  as  essentially  inflammatory  affections  of  the  cellular 
tissue,  the  peritonaeum  being  occasionally  involved.  In  France 
we -have  J^onat  regarding  cellulitis  as  the  principal  affection  ; 
Bernutz  holding  a  similar  view  with  regard  to  peritonitis ;  and 
Aran,  Courty,  and  others,  grouping  both  together  as  peri- 
uterine inflammation. 

It  does  not  appear  to  have  occurred  to  any  one  prior  to 
the  year  1868  to  dissociate  these  diseases  entirely,  and  to  as- 
sign to  each  its  proper  position  as  an  independent  affection, 
having  no  more  necessary  connection  with  the  other  than  has 
pleurisy  with  pneumonia. 

Bernutz,  it  is  true,  in  treating  of  pel  vie  peritonitis,  differen- 
tiates it  from  phlegmons  in  the  iliac  fossa,  in  which  he  erro- 
neously includes  cellulitis  of  the  broad  ligaments ;  but  he  is 
so  intent  on  proving  Xonat  wrong,  that  he  barely  recognizes 
cellulitis,  and  gives  it  no  further  consideration. 

The  first  distinct  enunciation  of  the  fact  that  pelvic  peri- 
tonitis and  pelvic  cellulitis  have  no  necessary  connection  with 
each  other,  that  they  are  entirely  distinct  affections,  and  can 
generally  be  distinguished  from  each  other  clinically,  I  find 
in  Dr.  Thomas's  treatise  on  "  Diseases  of  Women,"  first  pub- 
lished in  the  beginning  of  the  year  1868. 
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The  two  diseases  are  there  described  separately  each  with 
its  own  history,  etiology,  symptoms,  and  diagnostic  character. 
This  distinction  once  made,  it  becomes  a  matter  of  surprise  it 
was  not  not  made  sooner.  That  partial  or  local  peritonitis  is 
of  common  occurrence  has  long  been  known  ;  that  inflamma- 
tion and  abscess  of  the  cellular  tissue  is  a  frequent  affection 
has  been  equally  well  known.  That  they  should  so  long 
have  been  confounded  in  this  locality  has  probably  been  due 
to  the  incompleteness  of  our  observations,  the  inadequacy  of 
our  means  of  diagnosis,  and  the  infrequency  of  opportunities 
to  confirm  or  correct  diagnosis  by  post-mortem  examinations, 
these  diseases  rarely  proving  fatal. 

Xearly  a  year  after  the  appearance  of  Dr.  Thomas's  book, 
Dr.  Mathews  Duncan  published  his  monograph  on  peri-metri- 
tis  and  para-metritis,  which  is  by  far  the  most  complete  expo- 
sition of  what  is  known  on  this  subject  that  has  yet  been 
given.  He  not  only  recognizes  peritonitis  and  cellulitis  as 
independent  affections,  but  subdivides  each  into  varieties,  of 
which  he  treats  at  some  length. 

These  affections,  he  says,  are  "  surpassed  in  importance  by 
none  of  the  diseases  of  women;"  they  are  "common,  painful, 
and  dangerous,  both  to  functional  perfection  of  the  parts 
implicated,  and  to  the  life  of  the  sufferer  from  any  of  them." 
By  peri-metritis,  he  means  inflammation  of  the  uterine  peri- 
tonaeum ;  by  para-metritis,  inflammation  of  the  cellular  tissue, 
in  connection  with  the  uterus. 

Of  this  nomenclature  I  might  observe,  in  passing,  that, 
while  the  term  peri-metritis  is  unobjectionable,  its  meaning 
being  self-evident  and  sufhciently  precise,  the  term  para- 
metritis needs  explanation,  and  is  therefore  inferior  to  peri- 
uterine cellulitis,  which  he  rejects  because  of  its  hybrid  ety- 
mology. The  term  peri-metric  cellulitis  might,  perhaps,  be 
better  than  either. 

Coming  now  to  the  clinical  consideration  of  these  diseases, 
and  accepting  the  fact,  which  is  everywhere  admitted,  that 
the  inflammation  sometimes  attacks  the  peritonaeum  and  at 
others  the  cellular  tissue,  almost  the  first  question  that  con- 


New  York  Academy  of  Medicine. 


189 


fronts  ns  is  this,  Have  we  any  means  of  determining  in  a 
civen  case  which  of  these  tissues  is  the  seat  of  disease  ?  Dr. 
Thomas  says :  "  They  may  usually  be  readily  differentiated 
from  each  other,  and  a  neglect  of  the  effort  at  such  thorough 
diagnosis  is  as  reprehensible  as  a  similar  want  of  care  in  deter- 
mining between  pericarditis  and  endocarditis."  Mathews 
Duncan  is  less  confident.  He  says  of  the  diagnosis  of  these 
affections  from  each  other  :  "  It  is  still  in  a  very  unsatisfactory 
state.  "While  the  very  existence  of  the  various  affections  is 
still,  in  some  quarters  at  least,  regarded  as  an  open  question, 
there  must  surely  be  at  least  difficulty  of  diagnosis  to  justify 
doubt."  He  quotes  the  tabular  statement  in  which  Dr. 
Thomas  contrasts  the  distinguishing  characteristics  of  the  two 
affections,  merely  to  express  his  dissent  from  it  both  as  a  whole 
and  in  its  several  parts,  yet  he  adds  that  we  are  indebted  to 
Dr.  Thomas  for  even  attempting  the  difficult  task  of  differen- 
tiation, and  admits  that  the  indications  laid  down  by  Dr. 
Thomas  show  the  kind  of  indications  on  which  he  himself  has 
always  relied.  For  my  own  part,  I  am  less  confident  than  Dr. 
Thomas,  and  less  skeptical  than  Mathews  Duncan.  In  about 
two-thirds  of  all  the  cases  that  have  come  under  my  observa- 
tion I  have  thought  the  diagnosis  clear  enough  to  be  suscep- 
tible of  demonstration.  The  element  of  doubt,  however,  has 
entered  very  largely  into  the  other  third. 

I  should  state  that  most  of  my  cases  have  been  seen  among 
the  out-door  patients,  coming  to  the  Demilt  Dispensary,  to  the 
Woman's  Hospital,  and  to  the  clinique  for  diseases  of  women 
at  the  College  of  Physicians  and  Surgeons,  and  these  were 
consequently  nearly  all  subacute  or  chronic  cases.  The  acute 
cases  that  I  have  seen  were  comparatively  few  in  number,  and 
have  occurred  mostly  in  private  practice.  As  I  believe  that 
subacute  and  chronic  cases  will  always  form  the  majority  of 
these  affections  in  general  practice,  I  shall  invert  the  usual  or- 
der of  sequence  and  speak  of  them  first,  beginning  with  the 
physical  signs  on  which  we  must  chiefly  depend  for  diagnosis, 
there  being  nothing  in  the  symptoms  that  is  at  all  distinctive. 
The  uterus,  as  is  well  knowm,  possesses  a  considerable  degree 
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of  mobility :  it  may  be  drawn  down  to  the  vaginal  outlet ;  it 
may  be  pushed  high  up  in  the  pelvis,  and  it  may  be  forced  to 
either  side.  In  women  who  are  not  too  fat,  or  who  have  not 
an  unusual  rigidity  of  the  abdominal  muscles,  that  is  to  say,  in 
the  majority  of  women,  the  uterus  may  be  distinctly  felt  through 
the  abdominal  walls  by  making  pressure  above  the  pubes  with 
one  hand,  while  counter-pressure  is  made  in  the  vagina  by  the 
index-finger  of  the  other  hand.  It  may  thus  be  included  be- 
tween the  two  hands,  and  its  size,  shape,  position,  and  mobil- 
ity determined  with  great  accuracy.  Now,  one  of  the  first 
and  the  most  constant  of  the  effects  of  pelvic  peritonitis  in 
any  of  its  severer  forms  is,  to  impair  or  abolish  its  mobility. 
The  finger  in  the  vagina  infringes  on  the  uterus,  but  can 
neither  push  it  up  nor  draw  it  down,  nor  move  it  to  either  side ; 
there  is  fixation  more  or  less  complete.  Not  only  is  the  uterus 
immovable,  but  the  whole  roof  of  the  vagina  is  rigid  and 
hard.  Whether  the  finger  be  carried  behind  the  cervix,  or  in 
front,  or  on  either  side  of  it,  ij;  meets  with  a  firm  resistance  of 
almost  cartilaginous  density.  Occasionally  this  hardness  may 
not  entirely  surround  the  cervix,  but  in  severe  cases  it  nearly 
always  does.  In  the  milder  attacks  the  induration  of  the  pel- 
vic roof  may  be  slight  in  degree,  limited  in  extent,  or  entirely 
absent,  but  there  is  always  some  fixation  of  the  uterus.  There 
is,  moreover,  almost  invariably  some  displacement  of  the 
uterus.  It  may  be  flexed  backward  or  forward ;  it  may  be 
anteverted,  retroverted,  or  drawn  to  either  side,  but  a  displace- 
ment of  some  kind  almost  always  exists,  and  the  uterus  is  held 
in  its  abnormal  position  by  adhesions.  There  is,  too,  in  a 
certain  number  of  cases,  a  distinct  tumor  to  be  felt,  located 
most  commonly  behind  the  cervix,  in  the  posterior  cul-de-sac, 
but  occasionally  on  one  side  and  in  close  proximity  to  the 
uterus.  This  tumor  can  very  rarely  be  felt  through  the  ab- 
dominal walls,  and  is  usually  only  to  be  detected  in  the 
vagina.  These  constitute  all  the  physical  signs  of  pelvic  peri- 
tonitis as  it  is  seen  in  subacute  and  chronic  cases,  excepting 
those  in  which  there  is  an  encysted  collection  of  serum  or 
pus,  and  in  these  we  have  to  add  the  existence  of  a  fluctuating 
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tumor  to  the  signs  already  given.  We  have,  then,  displace- 
ment and  fixation  of  the  uterus,  hardness  of  the  vaginal  roof, 
and  the  occasional  existence  of  a  tumor  in  such  close  proxim- 
ity to  the  uterus  as  to  appear  to  be  a  part  of  it,  as  the  only 
physical  signs  of  peritonitis. 

Let  us  now  consider  those  of  cellulitis,  of  subacute  or 
chronic  character. 

In  examining  such  a  case,  the  most  prominent  abnormality, 
and  that  which  is  most  likely  first  to  arrest  attention,  is  the  ex- 
istence of  a  tumor  usually  on  the  side  of  the  uterus,  and  in 
about  the  situation  of  the  broad  ligament.  This  tumor  in 
many  cases  feels  to  the  touch  not  unlike  the  body  of  the 
litems  drawn  to  one  side  and  fixed  there ;  for  it  is  often  no 
larger  in  size,  and  not  dissimilar  in  shape.  Much  less  fre- 
quently the  tumor  may  be  felt  posteriorly,  and  in  some  in- 
stances a  tumor  may  be  felt  on  both  sides  of  the  womb. 
These  cases,  however,  are  quite  exceptional.  The  tumor  is 
nearly  always  immovable,  and  can  almost  invariably  be  felt 
through  the  abdominal  walls  when  firm  pressure  is  made. 
The  mobility  of  the  uterus  is  generally  diminished,  but  there 

,  is  no  such  fixation  as  occurs  in  peritonitis  unless  that  disease 
complicates  the  cellulitis.  In  a  certain  proportion  of  cases 
there  is  no  impairment  whatever  of  its  mobility.  There  is 
usually  no  induration  of  the  pelvic  roof,  unless  in  the  imme- 
diate vicinity  of  the  exudation,  and  commonly  not  even  there. 

.  As  a  rule,  the  uterus  suffers  little  or  no  displacement,  and  when 
displaced  is  not  fixed  in  its  abnormal  position. 

These  are  all  the  physical  signs  of  cellulitis.    Let  us  con- 

,  trast  them  with  those  of  peritonitis. 

In  peritonitis  we  have  displacement  and  fixation  of  the 
uterus,  diffused  hardness  of  the  pelvic  roof,  and  commonly  no 
tumor.    In  cellulitis  we  have  always  a  tumor,  generally  on 

<  one  side  of  the  uterus,  little  or  no  hardness  of  the  pelvic  roof, 
and  not  much  displacement  or  fixation.  There  would  appear 
to  be  sufficient  dissimilarity  here  on  which  to  base  a  differen- 
tial diagnosis,  and  in  typical  cases,  I  think,  such  a  diagnosis 
can  always  be  made,  but  unfortunately  all  cases  are  not 
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typical.  Peritonitis  is  a  very  frequent  complication  of  cellu- 
litis, and  occasionally  cellulitis  is  sufficiently  diffused  to  re- 
semble very  closely  peritonitis. 

The  question  might  here  be  asked,  What  evidence  is  there 
that  the  physical  signs  just  given  are  distinctive  of  these  affec- 
tions, even  in  typical  cases,  and  are  not  common  to  both  ? 

To  such  a  question  I  would  answer,  that  the  evidence  is  of 
a  twofold  character,  direct  and  inferential :  1.  In  the  compara- 
tively small  number  of  autopsies  that  have  been  made  on 
subjects  dying  while  suffering  from  these  affections,  and  in 
which  any  attention  has  been  given  to  the  question  of  differ- 
ential diagnosis,  the  lesions  discovered  after  death  are  such  as 
correspond  with  the  signs  that  I  have  mentioned.  For  ex- 
ample, the  most  carefully-observed  cases  of  this  kind,  that  I 
have  been  able  to  find,  are  those  of  Bernutz,  which  were  all  cases 
of  peritonitis,  and  were  published  by  him  for  the  express  pur- 
pose of  showing  how  constantly  this  affection  has  been  mistaken 
for  cellulitis,  and  how  very  grievously  Nonat  had  erred  in  this 
respect ;  consequently  they  were  cases  in  which  the  question 
of  differential  diagnosis  received  the  most  careful  attention. 
Now,  the  two  most  prominent  physical  signs  of  peritonitis 
that  I  have  mentioned  are,  displacement  and  fixation  of  the 
uterus,  and  these  were  found  in  every  one  of  Bernutz's  au- 
topsies. He  says  but  little  of  hardness  of  the  pelvic  roof,  and 
in  his  cases  the  presence  of  a  tumor  is  the  rule,  and  not,  as  I 
have  stated  it',  the  exception. 

But,  as  all  of  these  cases  were  of  the  acute  form,  the  absence 
of  hardness  was  to  be  expected ;  and,  as  they  were  of  that  very 
exceptional  variety  of  peritonitis  in  which  suppuration  takes 
place  and  forms  an  encysted  tumor,  they  constitute  just  that 
class  of  rare  cases  that  I  referred  to  as  sometimes  giving  a 
tumor.  In  fact,  Bernutz  himself  calls  attention  to  the  great 
rarity  of  suppuration  in  pelvic  peritonitis.  Now,  the  second 
kind  of  evidence  is  in  reality  nothing  more  than  a  corollary 
of  the  first  (which  has  just  been  stated) ;  for,  if,  in  examining 
any  given  case,  a  tumor  be  found  in  the  vicinity  of  the  uterus, 
without  any  displacement  or  fixation  of  that  organ,  then 


New  York  Academy  of  Medicine. 


193 


that  tumor  is  not  due  to  peritonitis.  Moreover,  both  clinical 
and  necropsic  observations  have  shown  that  the  adhesions  of 
peritonitis  are  very  persistent  unless  removed  by  pregnancy, 
while  the  tumors  due  to  cellulitis  are  more  commonly  of  only 
temporary  duration  (by  which  I  mean  a  few  weeks'). 

Let  us  now  see  how  far  the  symptoms  may  aid  us,  when 
the  physical  signs  leave  us  in  doubt.  I  have  already  stated 
that  these  are  seldom  sufficient  of  themselves,  but  they  are 
occasionally  valuable  aids.  I  would  remark,  then,  in  the  first 
place,  that  in  a  very  considerable  number  of  subacute  and 
chronic  cases,  perhaps  in  one-half,  the  symptoms  are  so  slight 
and  have  so  little  reference  to  any  inflammatory  condition 
that  they  do  not  point  to  these  affections  at  all,  and  afford  us 
no  assistance  whatever.  It  is  a  very  common  circumstance  to 
be  consulted  by  patients  for  dysmenorrhcea,  or  irritability  of 
the  bladder,  or  suppression  of  the  menses,  or  metrorrhagia, 
and  find  on  examination  evidences  of  extensive  cellulitis,  or 
peritonitis,  of  which,  in  most  cases,  no  history  can  be  given 
by  the  patients.  They  cannot  remember  having  suffered  from 
any  illness  to  which  it  could  be  ascribed.  In  other  cases, 
however,  the  history  and  symptoms  are  very  marked.  The 
one  symptom  which  is  most  prominent  in  both  affections  is, 
pain  in  or  about  the  pelvis.  This  pain  is  sometimes  referred 
to  one  or  the  other  iliac  fossa,  sometimes  to  the  supra-pubic 
region,  and  sometimes  to  the  back.  Occasionally  it  shoots 
down  the  thigh,  and  may  even  cause  retraction  of  the  limb. 
There  is  nothing  in  this  symptom  on  which  we  can  predicate 
with  any  certainty  which  affection  we  are  dealing  with.  It 
may  be  stated,  however,  that  pain  confined  to  one  side,  or 
shooting  down  one  thigh,  more  frequently  attends  cellulitis, 
while  pain  of  a  paroxsymal  character  is  often er  peritoneal. 
Ret  Taction  of  the  thigh  is  almost  always  the  result  of  cellulitis. 
In  the  functional  disturbances  of  the  ovaries,  uterus,  bladder, 
and  rectum,  there  is  nothing  that  is  distinctive  of  either  affec- 
tion. Suppuration,  when  it  exists,  is  in  most  cases  due  to 
cellulitis. 

I  say  when  it  exists,  for  in  my  experience  it  is  of  far  less 
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frequent  occurrence  than  we  would  be  led  to  suppose  from 
the  statements  of  most  authors  on  this  point.  For  example, 
AYest  says  :  "  The  tendency  to  suppuration  and  to  the  discharge 
of  pus  seems  to  be  very  great,  since  it  occurred  in  twenty-seven 
out  of  fifty-two  instances.  This  mode  of  termination  of  the 
inflammation  appears  also  to  be  as  frequent  in  cases  inde- 
pendent of  previous  delivery  or  miscarriage  as  in  those  which 
are  due  to  puerperal  causes,  since  it  happened  in  nine  out  of 
fifteen  instances  of  the  former  kind,  as  well  as  in  eighteen  out 
of  thirty-seven  of  the  latter."  McCliutock  says  :  "  As  regards 
the  frequency  of  abscess  in  puerperal  cellulitis,  my  clinical 
records  show  the  following  results :  Of  seventy  cases,  thirty- 
seven  ended  in  suppuration  with  discharge  of  pus,  and  twenty- 
four  of  these  burst  or  were  opened  externally."  Of  the 
comparative  frequency  in  non-puerperal  subjects,  he  gives  no 
estimate,  although  one  of  his  two  chapters  is  devoted  exclu- 
sively to  this  class  of  cases.  Simpson  estimates  that  suppura- 
tion occurs  in  about  one-half  of  all  the  cases.  Bennet,  Gri- 
solle,  and  others,  also  regard  suppuration  as  the  more  frequent 
termination.  Duncan  gives  it  as  his  opinion  that  suppuration 
in  these  cases  is  even  more  frequent  than  the  statements  of  any 
of  these  authors  quoted  would  lead  an  inexperienced  reader  to 
suppose.  Dr.  Thomas,  on  the  contrary,  says :  "  Cellulitis 
proper,  that  is,  uncomplicated  by  other  diseases,  rarely  passes 
into  a  chronic  state,  but  usually  in  the  course  of  two  or  three 
weeks  passes  on°  by  resolution,  or  ends  in  suppuration,  the 
former  being  the  more  frequent  termination."  Yet  in  his 
tabular  synopsis  he  gives  a  tendency  to  suppuration  as  one  of 
the  distinctive  characteristics  of  cellulitis.  Nonat  states  that 
the  termination  by  suppuration,  which  has  been  regarded  as 
very  common  by  most  physicians,  is  in  reality  very  rare  when 
the  cellulitis  has  been  subjected  to  proper  treatment.  G-allard 
found  it  only  four  times  in  fifty-three  cases.  Aran's  experi- 
ence agrees  with  that  of  Gallard,  and  Courty  is  of  the  same 
opinion  as  Aran.  In  my  own  experience,  it  occurred  three 
times  in  forty-nine  cases  of  cellulitis,  and  once  in  sixteen  cases 
of  peritonitis. 
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I  have  dwelt  somewhat  on  this  question  of  suppuration 
because  I  consider  it  an  important  one,  and  because  tins  dis- 
crepancy in  opinion  and  statement  seems  to  me  to  be  very 
significant.  This  is  a  question  not  of  theory,  but  of  fact ;  how, 
then,  are  we  to  explain  such  contradictory  statements  on  the 
part  of  capable  and  conscientious  observers  ?  I  think  the  solu- 
tion is  to  be  found  in  the  circumstance,  to  which  allusion  has 
already  been  made,  that  a  large  proportion  of  cases  are  at- 
tended with  so  few  or  such  slight  symptoms,  at  the  outset,  that 
they  escape  notice,  and  are  only  detected  when  some  subsequent 
ailment  or  functional  disturbance  causes  investigation. 

AVhile,  on  the  contrary,  every  case  of  sufficient  severity  to 
result  in  suppuration  must  almost  inevitably  challenge  atten- 
tion, nearly  every  author  to  whom  I  have  referred  bases 
his  statistics  or  views  on  cases  observed  in  hospital  practice. 
Among  puerperal  patients,  all  suppurative  cases  would  almost 
certainly  be  reckoned,  while  the  milder  cases  might  easily 
escape  detection,  and  the  same  result  would  obtain  in  non- 
puerperal patients. 

Among  out-door  patients  complaining  of  uterine  disorders, 
however,  the  case  would  be  different.  They  almost  always 
seek  advice  on  account  some  functional  derangement  or  local 
pain  that  necessitates  a  careful  examination,  and,  among  these, 
evidences  of  cellulitis  or  peritonitis  could  scarcely  escape 
observation,  and,  indeed,  are  commonly  found  where  the 
history  given  by  the  patient  would  never  lead  us  to  suspect 
their  existence.  I  am  aware'of  a  possible  source  of  error  here, 
in  the  fact  that  suppuration  may  occur,  and  the  pus  be  dis- 
charged through  the  rectum  or  bladder,  without  the  patient's 
knowledge.  But,  even  making  allowance  for  this  source  of 
error,  against  which  I  have  carefully  sought  to  guard,  suppu- 
ration is  still  a  quite  exceptional  occurrence.  I  believe  I  have 
now  mentioned  all  the  symptoms  that  are  of  any  value,  and  I 
think  it  is  sufficiently  obvious  that  they  are  insufficient  of 
themselves  for  a  diagnosis.  Leaving  now  for  a  moment  the 
consideration  of  subacute  and  chronic  cases,  let  us  see  if  we 
can  do  any  better,  or  as  well,  in  acute  cases.    Speaking  from 
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a  limited  experience,  extending  to  only  ten  recorded  cases  of 
cellulitis  and  six  of  peritonitis,  I  should  answer,  not  so  well, 
at  least  in  the  early  stages,  by  which  I  mean  the  first  week  of 
the  disease.  In  cases  of  this  kind  the  symptoms  become  rather 
more  valuable,  and  the  physical  signs  rather  less  so.  With 
the  symptoms  of  peritonitis  we  are  all  sufficiently  familiar, 
and  pelvic  peritonitis  differs  from  general  peritonitis  only  in 
being  less  severe  and  more  localized ;  that  is  to  say,  we  have 
the  same  pain,  fever,  nausea,  and  vomiting,  dorsal  decubitus, 
anxiety  of  countenance,  etc.,  but  the  tenderness  and  pain  are 
chiefly  in  the  hypogastrium  and  pelvis,  the  tympanitis  is 
entirely  absent,  or  comparatively  slight,  and  there  is  more 
commonly  functional  disturbance  of  the  pelvic  viscera.  jS"ow, 
in  cellulitis  we  have  also  pain  and  tenderness  in  the  hypo- 
gastrium, fever  sometimes,  but  less  commonly,  gastric  disturb- 
ance, and  interference  with  the  functions  of  the  bladder,  uterus, 
and  rectum. 

There  is  certainly  no  great  difference  here,  and  yet  in  a 
considerable  number  of  cases  there  is  such  a  difference  in  the 
physiognomy  of  the  two  affections  as  would  enable  an  expe- 
rienced observer  to  form  a  pretty  correct  judgment  from  the 
symptoms  alone.  The  physical  signs  are  somewhat  better 
marked,  but  are  by  no  means  so  distinct  as  in  subacute  and 
chronic  cases.  In  peritonitis,  physical  examinations  usually 
reveal  nothing  during  the  first  five  or  six  days  but  tenderness 
when  the  uterus  or  pelvic  roof  is  touched,  and  pain  on  hypo- 
gastric pressure.  After  this,  there  begins  to  be  a  general  hard- 
ness of  the  pelvic  roof,  with  fixation  of  the  uterus,  and,  if  there 
be  any  distinct  tumor,  it  will  be  found  preferably  in  the  pos- 
terior cul-de-sac.  In  cellulitis,  on  the  other  hand,  besides  the 
pain  and  tenderness  when  the  uterus  and  pelvic  roof  are 
touched,  there  is  also  very  early  a  feeling  of  fullness,  which  is 
commonly  more  pronounced  on  one  or  the  other  side  of  the 
uterus — not  a  well-defined  tumefaction,  such  as  occurs  later, 
but  an  cedematous  sort  of  swelling,  which  may  resolve  into  a 
distinct  tumor  in  two  or  three  days,  or  after  the  lapse  of  a 
week  or  so. 
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These  differences,  slight  as  they  are,  are  the  only  ones,  I 
think,  that  clinical  experience  has  thus  far  enabled  us  to  point 
out.  Another  question  might  here  be  raised,  and  in  fact 
has  been  raised,  viz.,  whether  there  is  any  practical  advantage 
to  be  derived  from  the  ditferentialities  of  these  affections,  even 
assuming  that  this  can  generally  be  accomplished.  I  think  it 
can  be  shown  that  there  are  palpable  advantages,  but  I  shall 
not  now  rehearse  them,  for  in  my  judgment  a  question  of  this 
kind  should  never  be  entertained  for  a  moment.  It  is  the  duty 
of  those  engaged  in  scientific  investigations  to  take  note  of 
every  fact  or  supposed  fact  that  comes  under  observation,  and 
to  give  the  results  of  their  inductions,  without  any  reference 
to  the  question  of  immediate  practical  utility.  It  is  only  about 
a  century  ago  that  measles  and  scarlet  fever  began  to  be  recog- 
nized as  distinct  affections,  and  we  have  only  to  go  back  as  far 
as  Sydenham  to  find  the  same  distinction  beginning  to  be 
made  between  measles  and  small-pox.  Is  it  probable  that 
there  was  any  immediate  practical  utility  apparent  in  the  first 
separation  of  these  affections  from  eacli  other  ?  The  possible 
utility  of  pathological  distinctions  of  this  character  is  a  matter 
which  the  future  only  can  determine,  and  it  is  unphilosophical 
and  idle  to  attempt  to  estimate  it  in  advance.  I  now  propose 
to  speak  very  briefly  of  the  frequency  of  these  affections,  of 
their  causes,  their  diagnosis  from  other  affections,  and  their 
treatment. 

Of  their  frequency,  only  a  general  statement  can  be  made. 
Courty,  grouping  both  diseases  together,  considers  that  either 
as  primary  affections  or  complications  of  other  maladies,  they 
constitute  about  one-third  of  all  uterine  ailments.  Aran  found 
evidences  of  pelvic  peritonitis  in  twenty-nine  out  of  fifty-three 
autopsies  of  females  dying  in  his  service.  But,  as  Mathews 
Duncan  justly  observes,  these  were  practically  selected  cases. 
They  were  not  fifty-three  women  taken  at  random,  but  fifty- 
three  women  taken  from  a  gynaecological  service,  and  suffer- 
ing from  ailments  so  severe  as  to  cause  death.  Simpson  speaks 
of  cellulitis  as  a  disease  which  "  is  by  no  means  unfrequent  in 
practice     while  West  merely  alludes  to  it  as  being  of  com- 


198 


Transactions  of  the 


mon  occurrence.  From  my  own  experience,  I  should  say  that, 
while  I  believe  these  affections  to  be  far  more  common  than  is 
generally  supposed,  I  think  they  are  by  no  means  so  frequent 
as  Courty  estimates.  Of  more  than  four  thousand  recorded  cases 
of  uterine  disease  of  all  kinds  that  I  have  seen  during  the  past 
seven  years  in  the  different  institutions  to  which  I  have  alluded, 
I  should  estimate  that  not  one  in  ten  gave  any  indication  of 
cellulitis  or  peritonitis,  either  past  or  present  (this,  of  course, 
is  only  an  approximate  result,  and  refers  almost  entirely  to  out- 
door patients).  The  causes  of  these  affections  I  shall  merely 
enumerate,  dwelling  for  a  moment  on  one  only  :  parturition  or 
abortion,  endometritis  or  ovaritis,  operations  or  direct  in- 
juries, gonorrhoea,  or  exposure  to  cold,  escape  of  fluids  into 
the  peritonaeum,  etc.  Without  stopping  to  discuss  the  efficiency 
or  relative  importance  of  any  of  the  causes  above  enumerated, 
I  will  merely  allude,  in  passing,  to  the  theory  of  Mathews  Dun- 
can. Grouping  together  all  the  inflammatory  affections,  both 
of  peritoneum  and  cellular  tissue,  now  under  discussion,  he 
says :  "  The  theory  on  which  I  insist  is,  that  these  inflamma- 
tions are  all  secondary,  that  they  are  produced  by  inflamma- 
tion of  the  uterus,  or  of  the  tubes,  or  of  the  ovaries,  or  by 
noxious  discharges  through  or  from  the  tubes  and  the  ovaries, 
or  by  mechanical  injury  ....  Of  all  the  prolific  causes,  in- 
flammation of  the  mucous  membrane  of  the  womb  is,  in  my 
opinion,  the  most  common,  and  this  both  in  the  puerperal  and 
non-puerperal  states." 

Again  he  states,  "  Now,  I  assert  that,  in  the  majority  of 
cases,  pelvic  abscess  and  metritis  are  stages  and  conditions  of 
one  disease."  This  theory  I  am  inclined  to  regard  as  alto- 
gether too  sweeping  ;  and  I  see,  moreover,  no  reason  why  the 
starting-point  of  the  inflammation  should  be  the  uterus  any 
more  than  the  ovary  or  the  peritonaeum  itself.  I  believe  that 
local  peritonitis  may  be  as  much  an  idiopathic  affection  as 
local  pleurisy,  and  I  am  sure  I  have  seen  many  cases  of 
cellulitis  and  peritonitis  that  could  not  be  traced  to  any  con- 
comitant or  antecedent  endometritis.  This  objection,  how- 
ever, may  lose  much  of  its  force  when  I  add  that  I  do  not  look 
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upon  the  majority  of  cases  of  uterine  catarrh  that  come  under 
observation  as  being  caused  by  inflammatory  exudation,  but 
reerard  them  rather  as  instances  merely  of  higher  secretion. 

53  v  CD 

There  is,  too,  a  certain  pathological  law  bearing  on  this  point 
which  should  be  kept  in  view.  I  can  do  no  better  than  give 
it  in  the  words  of  the  distinguished  President  of  this  Academy, 
as  published  by  him  some  fifteen  years  ago.  Speaking  of 
the  varieties  of  epithelium  and  their  distribution,  he  says : 
"  Disease  respects  the  distinctions  made  in  regard  to  the  differ- 
ent varieties  of  epithelium.  In  croup,  the  nasal  passages  are 
almost  invariably  affected,  and  the  disease  follows  the  course  of 
the  ciliated  epithelium  over  the  posterior  surface  of  the  velum 
and  thence  into  the  larynx  and  trachea,  and  not  along  the 
oesophagus  into  the  stomach.  Again,  ....  the  uterine 
glands  may  be  diseased  for  an  indefinite  period  without  the 
disease  extending  either  to  the  uterine  cavity  or  to  the  vagina  ; 
their  canoidal  epithelium  being  bounded  both  above  and  below 
by  the  scaly  variety."  Although  this  is  a  point  of  great  inter- 
est, the  limits  of  this  paper  will  not  allow  me  to  pursue  it  fur- 
ther. "With  regard  to  the  influence  of  the  puerperal  condition 
in  giving  rise  to  these  affections,  I  find  one  statement  in  the 
work  of  Dr.  Thomas  which  is  not  sustained  by  any  of  my  own 
experience.  He  lays  it  down  as  a  proposition,  that  "  peri-uter- 
ine cellulitis  is  very  rare  in  the  non-pregnant  woman,  while 
pelvic  peritonitis  is  exceedingly  common."  I  think  both  mem- 
bers of  this  proposition  need  confirmation,  and  especially  the 
first.  Having  pointed  out  some  of  the  means  by  which  these 
affections  are  to  be  distinguished  from  each  other,  we  have  now 
to  consider  with  what  other  diseases  they  are  likely  to  be  con- 
founded, and  how  a  differential  diagnosis  maybe  made ;  audi 
shall  here  have  to  be  very  brief,  for,  although  this  is  a  most 
important  part  of  the  subject,  it  is  too  extensive  to  be  treated 
here  at  any  length. 

The  principal  diseases  from  which  they  are  to  be  differ- 
entiated are  :  hsematocele,  fibrous  tumors,  uterine  deviations, 
displacement  and  fixation  of  the  ovary,  and  fecal  infarction. 

Hematocele  differs  from  both  cellulitis  and  peritonitis  in 
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being  much  more  rare  than  either,  in  occurring  with  sudden- 
ness, and  most  frequently  during  a  menstrual  period,  in  being 
accompanied  with  haemorrhage,  in  giving  the  constitutional 
symptoms  of  loss  of  blood,  and  on  occasions  a  tumor,  that  is  at 
first  soft  and  elastic,  and  only  becomes  hard  when  peritonitis 
complicates  it,  or  the  fluid  portions  of  the  blood  have  been 
absorbed. 

The  most  efficient  of  all  means  of  diagnosis,  in  the  majority 
of  cases,  however,  is  the  use  of  the  hypodermic  syringe. 

Fibrous  tumors  are  distinguished  by  their  mobility,  the  ab- 
sence of  pain  or  tenderness  on  pressure,  by  their  evident  at- 
tachment to  the  uterus,  and  by  the  absence  of  any  signs  of  in- 
flammation. The  free  mobility  of  a  prolapsed  ovary,  whether 
enlarged  or  not,  would  serve  to  distinguish  it  from  the  tumor 
of  cellulitis,  with  which  alone  it  would  be  likely  to  be  con- 
founded. If  the  ovary  be  fixed  in  its  abnormal  position,  such 
fixation  would  be  an  evidence  of  peritonitis.  Uterine  dis- 
placements are  best  determined  by  the  uterine  probe  or  sound. 
Fecal  impaction,  high  up  in  the  rectum,  is  likely  to  prove  a 
source  of  error  only  so  long  as  it  is  unsuspected.  Neverthe- 
less, I  have  known  several  errors  of  diagnosis  on  this  account, 
and  the  real  disorder  aggravated  by  the  use  of  opiates,  given 
to  relieve  the  symptoms  of  a  cellulitis  that  had  no  existence. 

On  the  subject  of  prognosis  I  must  be  still  more  brief. 
So  far  as  danger  to  life  is  concerned,  there  is  in  most  cases 
nothing  to  be  apprehended.  Functional  derangement  of  the 
ovaries,  uterus,  bladder,  and  rectum,  persists  for  a  variable 
period,  which  is  generally  much  less  in  cellulitis  than  in  peri- 
tonitis. All  evidences  of  cellulitis  may  pass  away  in  a  few 
weeks,  but  the  signs  of  peritonitis,  unless  removed  by  preg- 
nancy, generally  remain  for  years. 

The  subject  of  treatment  I  shall  also  dismiss  in  a  very  few 
words,  and  these  few  will  refer  chiefly  to  subacute  and  chronic 
cases  of  the  non-suppurating  variety.  I  will  merely  observe 
that  the  acute  stage  of  either  of  these  affections  should  be 
treated  on  general  principles.  Anodynes,  local  depletion,  fer- 
mentation, and  sedatives,  are  the  principal  therapeutic  agents. 
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After  this  stage  has  passed,  the  most  efficient  means  of  causing 
the  absorption  of  the  products  of  inflammation  are,  for  both 
affections,  successive  fly-blisters  over  the  hypogastrium,  and 
the  copious  use  of  the  warm  vaginal  douche  every  night  and 
morning.  The  best  apparatus  for  this  is  a  keg  that  will  hold 
two  or  three  gallons,  to  the  stop-cock  of  which  a  long  India- 
rubber  tube  is  attached.  This  keg,  being  filled  with  water,  as 
warm  as  the  patient  can  bear,  is  placed  upon  a  shelf  ten  or 
twelve  feet  high,  and  the  free  end  of  the  tube  introduced  as 
far  as  possible  into  the  vagina,  and  the  water  allowed  to  flow 
in  a  constant  stream  against  it  back  of  the  arteries.  The  rapid 
improvement  that  follows  the  use  of  these  means,  in  the  ma- 
jority of  cases,  is  astonishing  even  to  those  who  have  had 
much  experience  in  the  use  of  them. 

Having  now  considered,  as  fully  as  the  time  of  the  Acad- 
emy will  permit,  all  the  points  to  which  I  propose  calling  at- 
tention in  this  paper,  it  may  be  proper  to  give  the  statistics  of 
the  cases  which  have  come  under  my  observation.  The  whole 
number  of  cases  of  which  I  have  kept  a  record  is  eighty-seven. 
Of  these,  twenty-two  are  so  incomplete  as  to  be  of  very  little 
value,  and  I  shall  cast  them  out.  The  remaining  sixty -five 
give  the  following  results  : 


Cellulitis. 

Peritonitis. 

Whole  number  of  cases  

 49 

16 

7 

In  married  women  

 44 

13 

3 

In  multiparous  women  

  10 

6 

Tumor  on  right  side  

  17 

1 

Tumor  on  left  side  

  28 

1 

Tumor  on  both  sides  

  4 

14 

Following  labor  or  abortion  

  11 

5 

Following  operations  

  5 

4 

Cause  not  ascertained  

  83 

7 

Resulting  in  suppuration  

1 

In  conclusion,  Mr.  President,  allow  me  to  observe  that  no 
one  can  be  more  fully  aware  than  myself  of  the  very  imper- 
fect manner  in  which  this  subject  has  been  presented  ;  but,  if 
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the  remarks  now  made  shall  serve  to  awaken  sufficient  in- 
terest in  these  affections  to  induce  others  of  larger  experience 
and  more  mature  views  to  contribute  their  knowledge  to  the 
settlement  of  the  many  vexed  questions  that  have  aroused 
them,  my  object  will  have  been  fully  obtained. 

Dr.  T.  G.  Thomas,  being  called  upon  by  the  President, 
made  the  following  remarks  : 

Mr.  President,  as  I  understand  the  paper  of  the  evening,  its 
author  intends  to  deal  with  prognosis,  treatment,  and  even  pa- 
thology, very  superficially ;  indeed,  he  has  brought  them  in 
merely  to  give  completeness  to  his  excellent  essay.  The  pith  of 
the  paper  unquestionably  consists  in  the  following  questions 
asked,  and  as  I  think  ably  answered  by  the  writer  :  1.  Are  there 
two  distinct  diseases  which  affect  the  pelvis  of  the  female,  one 
consisting  in  phlegmonous  inflammation  of  the  areolar  tissue 
of  this  part,  and  the  other  in  inflammation  of  the  peritonaeum 
covering  the  pelvic  viscera  ?  and,  2.  Can  these  diseases  be  dis- 
tinguished from  each  other  during  life  ?  These  are  the  points 
which  the  essayist  wishes  to  place  sub  judice  /  these  the  ques- 
tions upon  which  he  wishes  to  bring  the  experience  of  the 
Academy  to  bear. 

For  a  number  of  years  my  attention  has  been  especially 
directed  to  these  two  points,  and  I  feel  that  it  is  incumbent 
upon  me  to  speak  of  them.  Early  in  my  experience  in  gynae- 
cology, I  noticed  that  there  were  two  entirely  different  vari- 
eties of  peri-uterine  inflammation  which  presented  themselves 
at  the  bedside.  In  the  one,  there  was  fixation  of  the  uterus, 
hardness  of  the  whole  pelvic  roof,  tenderness  over  the  whole 
hypogastrium,  but  no  hard  and  tender  mass  at  any  point.  In 
the  other,  there  was  fixation  of  the  uterus  only  on  one  side ; 
in  one  iliac  fossa,  conjoined  manipulation  distinctly  revealed 
a  hard,  round,  tender  mass,  not  movable,  but  attached  to  the 
pelvic  walls,  and  feeling  much,  in  some  cases,  like  a. fibrous 
tumor.  In  the  opposite  iliac  fossa  no  hardness,  tenderness, 
or  other  pathological  condition,  would  be  found  to  exist.  For 
a  long  time  I  was  puzzled  by  this  singular  difference  in  cases, 
always  classified  as  one  and  the  same  affection.  In  time,  I  was 
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enabled  to  examine, postmortem,  one  of  the  first  class,  and  I 
found  no  evidences  of  inflammation  of  the  areolar  tissue  at  all, 
but  abundant  evidences  of  peritonitis,  affecting  the  pelvic  peri- 
tonaeum. Since  that  time,  I  have  repeated  this  pathological 
research  on  several  occasions,  and  usually  with  the  same  result. 
I  say  usually,  for  the  reason  that  these  two  affections  very  often 
complicate  each  other ;  as  often,  perhaps,  in  slight  degree,  as 
pneumonia  and  pleurisy  are  found  to  exist  together. 

In  the  second  class  of  cases,  post-mortem  evidence  had  not 
to  be  waited  for.  In  this  I  was  repeatedly  called  upon  to  open 
large  abscesses  due  unquestionably  to  cellular  inflammation. 

In  time,  my  mind  became  made  up  to  the  fact  that  one  of 
the  classes  of  cases  was  pelvic  peritonitis,  and  the  other  pelvic, 
or,  as  I  prefer  to  call  it,  peri-uterine  cellulitis,  and  as  time 
passed  on,  and  my  experience  in  diagnosis  increased,  I  learned 
to  rely  upon  my  ability  to  differentiate  these  affections  at  the 
bedside. 

To  both  of  Dr.  Brown's  questions  then,  sir,  I  would 
answer  in  the  affirmative.  There  exist  two  inflammatory 
affections  of  the  peri-uterine  pelvic  tissues,  one  consisting  in  a 
true  peritonitis,  the  other  in  a  true  cellulitis.  I  believe,  fur- 
thermore, that  these  affections  may  be  differentiated  at  the 
bedside,  by  one  whose  diagnostic  powers  have  been  rendered 
acute  by  lengthy  and  faithful  study  directed  to  this  point. 

It  has  been  said  here  to-night  that  the  two  affections  often, 
nay  usually,  complicate  each  other.  I  admit  this,  but  what  of 
it  \  Only  this,  that  hence  the  greater  reason  for  faithfully 
striving  for  the  means  of  differentiatino-  them.  Pneumonia 
and  pleurisy,  pericarditis  and  endocarditis,  and  other  dis- 
eases, often  complicate  each  other.  Is  this  a  sufficient  reason 
for  our  confounding  them  ?  Are  the  interests  of  pathology 
to  be  subserved  by  our  supinely  accepting  that  for  impos- 
sible which  proves  difficult  ?  No,  sir  ;  the  fact  of  their  often 
complicating  each  other,  even  the  more  important  fact  of  their 
often  being  so  completely  blended  that  differentiation  is  im- 
possible, only  points  to  the  necessity  for  greater  skill  on  the 
part  of  the  diagnostician.    It  is  an  old  French  adage,  "Plus 
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on  s'eleve,  plus  l'horizon  s'avance."  It  is  true  in  diagnosis 
as  in  every  thing  else. 

Some  years  ago,  after  reading  the  views  of  Prof.  Austin 
Flint  upon  the  existence  of  a  direct  mitral  murmur,  I  strove 
long  and  carefully  to  find  it. — Repeated  failures  in  the  im- 
mense field  of  Bellevue  Hospital  made  me  arrive  at  the  con- 
clusion that  no  direct  mitral  murmur  existed.  One  day  as  I 
was  leaving  the  hospital-wards,  I  met  Dr.  Flint,  and  told  him 
my  conclusion.  "  Come  with  me  into  my  wards,"  said  he, 
"  and  I  will  convince  you  of  the  truth  of  what  I  have  said." 
I  went  back,  and  came  out  perfectly  satisfied  that  he  was 
right,  and  never  since  that  day,  and  this  occurred  nearly  ten 
years  ago,  have  I  found  any  difficulty  in  detecting  the  direct 
mitral  murmur.  In  a  similar  way  have  I  convinced  many  wTho 
have  attended  my  clinique,  of  the  truth  of  the  position  which 
I  have  taken  here  to-night. 

Besides,  sir,  making  a  diagnosis  does  not  involve  the  ne- 
cessity of  determining  every  complication  of  the  diagnosticated 
disease.  I  do  not  say  that  such  determination  is  not  desirable, 
I  merely  say  that  it  is  not  essential.  If  a  diagnosis  of  pneu- 
monia, as  the  main  disorder,  be  made,  it  is  not  invalidated  by 
2?ost-mortem  evidence  of  pleurisy  which  was  not  recognized 
during  life.  One  was  the  great,  the  leading  phenomenon ; 
the  other  was  the  unimportant  epiphenomenon.  So  the  diag- 
nostician will  generally  determine  as  to  the  presence  of  peri- 
tonitis, even  if  he  do  not  recognize  a  coexisting  cellulitis,  and 
vice  versa. 

The  thorough  utilitarian  may  ask,  Is  any  real  immediate 
practical  good  to  be  obtained  from  such  a  differentiation  ?  I 
would,  like  the  essayist,  refuse  to  consider  that  question. 
Knowledge  always  gives  power,  knowledge  is  always  of  value ; 
knowledge  is  ever  to  be  preferred  to  ignorance,  as  surely  as 
light  is  preferable  to  darkness. 

The  hour  is  now  so  late  that  I  fear  to  trespass  longer  upon 
the  time  of  the  Academy.  Before  I  close,  sir,  allow  me  to  in- 
dulge in  a  prophecy.  The  day  is  not  far  distant  when  no 
writer  on  gynaecology,  wTho  has  a  proper  regard  for  his  reputa- 
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tion  for  care  and  skill  as  an  observer,  will  venture  to  leave  out 
of  consideration  the  essential  differences  which,  exist  between 
these  two  diseases.  The  time  is  almost  at  hand  when  they 
will  be  recognized  at  the  bedside  and  in  the  lecture-room  as 
being  as  distinct  one  from  the  other  as  are  pneumonia  and 
pleurisy. 

The  Academy  then  adjourned. 


Stated  Meeting,  April  4,  1872.    De.  E.  E.  Peaslee,  Peesident,  en  the 

Chaie, 

De.  Hexry  Gkiswold  was  elected  a  Eesident  Fellow. 

The  Secretary  announced  the  death  of  Prof.  Samuel  H. 
Dicesox,  M.  D,,  of  Philadelphia,  on  March  31,  1872,  aged 
seventy-four  years,  a  Corresponding  Fellow  of  the  Academy. 

Dr.  Isaac  E.  Taylor  then  read  the  paper  of  the  evening, 
on  the  "  Mechanism  of  Spontaneous  Active  Uterine  Inversion  ; 
and  the  Reduction  of  a  Case  of  Complete  Inversion  by  the 
'Combined  Eectal  Ana- Vaginal  Taxis."  (Published  elsewhere.) 

The  Academy  then  adjourned. 


Stated  Meeting,  April  IS,  1S72.    De.  E.  R.  Peaslee,  President,  in 

the  Chair. 

The  President  announced  the  receipt  of  the  Edinburgh 
Jledical  Journal  for  April,  1872. 

The  Presedext  exhibited  an  ovarian  tumor  removed  from  a 
lady  a  few  hours  before  the  meeting.  The  weight  of  the 
whole  tumor  was  tifty-nve  pounds. 

Dr.  J.  Paeigot  (by  invitation)  then  read  a  paper  entitled 
u  The  Influence  of  Philosophical  Speculations  on  the  Practice 
of  Medicine,  and  Medico-Legal  Questions  of  Insanity." 

The  Academy  then  adjourned. 
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Stated  Meeting,  May  2,  1872.    De.  E.  R.  Peaslee,  Peesidext,  is 

the  Ciiaie. 

Dr.  Stephen  TV.  Roof  was  elected  a  Resident  Fellow. 

Dr.  E.  H.  Janes  exhibited  a  sample  of  styptic  cotton  ^  and 
described  the  method  of  preparing  it. 

Dr.  Moreatt  Morris  then  read  the  paper  for  the  evening 
on  "  Cerebro-Spinal  Meningitis."    (Published  elsewhere.) 

The  Academy  then  adjourned. 


Stated  Meeting,  May  16,  1872.   Da.  E.  It.  Peaslee,  President,  in 

the  Chaie. 

The  President  announced  the  receipt  of  Annual  Report 
of  the  Trustees  of  the  Museum  of  Comparative  Zoology  at 
Cambridge  for  1871,  and  the  Edinburgh  Medical  Journal  for 
May,  1872. 

Dr.  A.  C.  Post  stated  that  he  had  recently,  in  the  Penn- 
sylvania Hospital,  witnessed  an  amputation  at  the  hip-joint 
by  Dr.  Addonell  Hewson,  who  applied  a  tourniquet  to  the  • 
abdominal  aorta  in  such  a  manner  that  there  was  no  loss  of 
blood.    The  vessels  were  secured  by  torsion. 

The  President  read  extracts  from  a  letter  from  Dr.  Axford, 
of  Flint,  Mich.,  giving  an  account  of  two  cases  of  hydrophobia 
successfully  treated  by  opium  and  large  doses  of  castoreumu 

The  President  exhibited  a  fibroid  tumor  involving  the 
whole  mammary  gland,  removed  that  afternoon. 

Dr.  G.  M.  Beard  then  read  a  paper  entitled  "  Recent  Re- 
searches in  Electro-Therapeutics."    (Published  elsewhere.) 

The  Academy  then  adjourned. 


Stated  Meeting,  Juxe  6,  1872.    De.  E.  R.  Peaslee,  Peesident,  is 

the  CriAiE. 

Dr.  Edward  John  Tilt,  of  London,  Eng.,  was  elected  a 
Corresponding  Fellow. 

The  President  announced  the  receipt  of  Daily  Bulletin 
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and  "Weather  Maps  for  May  29,  1872,  from  General  Meyer, 
Chief  Signal-Officer,  IT.  S.  A. ;  also  an  obituary  notice  of  the 
late  Charles  A.  Lee,  M.  D.,  from  Dr.  J.  M.  Toxer,  as  con- 
tributions to  the  library. 

Dr.  A.  C.  Post  reported  a  case  of  bronchitis,  with  impend- 
ing suffocation,  that  was  relieved  in  a  few  minutes  by  the  ap- 
plication to  the  chest  of  twelve  large  tumblers  as  dry  cups. 

Dr.  Roberts  inquired  if  that  was  not  a  proper  case  for 
bleeding.  Dr.  Post,  in  reply,  said  that  twenty-five  years  ago 
he  probably  would  have  bled  the  patient,  but  at  present  he 
does  not  so  often  resort  to  venesection  as  formerly. 

The  President  remarked  that  in  such  a  case  the  great  ob- 
ject was  to  draw  blood  from  the  lungs  for  a  time. 

The  President  then  announcsd  the  paper  of  the  evening, 
entitled — 

REPORT  OF  THREE  CASES  OF  SYPHILIS  TREATED  BY  SYPH- 
ILIZATION 

By  JOSEPH  C.  HCTCUIXSOX,  M.  D.,  of  Eeooxlyx,  N.  Y. 

When  Prof.  Boeck,  of  Norway,  visited  this  country,  in 
1S39,  I  had  under  my  charge  at  the  Brooklyn  City  Hospital 
several  stubborn  cases  of  tertiary  syphilis  which  he  kindly 
consented  to  take  charge  of  and  treat  by  syphilization.  I  was 
impressed  not  only  by  his  active  zeal  and  earnestness,  but  also 
with  the  honesty  of  his  motives  and  the  sincerity  and  simpli- 
city of  his  character,  and  did  not  hesitate,  therefore,  to  place 
my  patients  entirely  at  his  disposal.  The  cases  are  made  pub- 
lic both  in  compliance  with  his  request  and  on  account  of  the 
intrinsic  importance  of  the  subject. 

The  progress  of  the  treatment  was  carefully  observed  by 
myself,  as  well  as  by  many  other  gentlemen  who  were  inter- 
ested in  the  question.  The  disease  had  resisted  all  the  usual 
remedies,  and,  as  the  patients  steadily  grew  worse,  they 
promptly  consented  to  have  syphilization  practised.  Their 
cooperation  was  thorough  and  complete,  and  they  soon  mani- 
fested the  greatest  interest  in  having  the  inoculations  regularly 
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performed.  Not  having  seen  the  practical  effects  of  syphili- 
zation, I  was  unwilling  to  have  any  patient  syphilized  who  had 
a  prospect  of  being  relieved  by  the  ordinary  methods  of  treat- 
ment. The  cases  here  recorded  subjected  the  treatment  by 
syphilization  to  the  severest  test,  and,  having  been  repeatedly 
mercurialized,  they  were  among  the  class  of  cases  which  Prof. 
Boeck  regards  as  the  least  amenable  to  this  plan  of  treatment. 
Nevertheless  he  was  anxious  to  submit  syphilization  to  the 
most  rigid  ordeal. 

Case  I. — John  S  ,  aged  twenty-eight,  native  of  Ire- 
land, by  occupation  a  coachman,  entered  the  Brooklyn  City 
Hospital  September  23,  1869.  His  general  health  had  been 
good  before  he  contracted  syphilis.  His  habits  of  life  have 
been  very  irregular ;  he  has  been  addicted  to  the  use  of  alco- 
holic liquors.  His  experience  in  venereal  disease  has  been 
large  and  various ;  states  that  he  had  a  sore  upon  his  penis  at 
the  age  of  sixteen,  that  he  has  had  several  others  since  that 
time,  also  two  or  three  attacks  of  gonorrhoea.  About  three 
years  ago  he  had  a  sore  on  penis,  which  was  soon  followed  by 
alopecia.  Took  no  medicine  at  this  time.  At  the  end  of 
a  year  or  fourteen  months,  having  contracted  no  other  sore 
meanwhile,  he  had  a  scaly  eruption  on  his  face  ;  this  remained 
about  two  months,  and  then  seemed  to  yield  to  local  applica- 
tions. About  five  months  since  a  circle  of  small  sores  appeared 
upon  the  glans  penis  shortly  after  an  exposure.  These  were 
slow  in  healing,  persisting  over  four  months.  Three  months 
ago  began  to  have  sore-throat,  which  has  constantly  increased 
in  severity  until  the  present  time.  States  that  he  had  taken 
no  medicine  before  entering  hospital  except  a  few  (about  six) 
"blue  pills." 

Examination,  on  admission,  shows  the  uvula,  tonsils,  and 
soft  palate,  to  have  been  almost  wholly  destroyed  by  the  ulcer- 
ative process;  ulceration  extends  into  the  pharynx;  larnyx 
probably  involved,  since  there  is  almost  complete  aphonia. 
The  ulcerations  in  fauces  and  pharynx  have  an  ashen-colored 
base  and  discharge  a  thick  muco-purulent  matter.  Swallow- 
ing is  difficult,  as  well  from  the  tenderness  of  the  parts  con- 
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cerned  as  from  regurgitation  through  the  nares.  Small  patches 
of  eczema  are  observed  on  scalp,  face,  and  neck.  The  ingui- 
nal, post-cervical,  and  epitrochlear  glands,  are  enlarged  and 
indurated ;  numerous  cicatrices  on  penis  and  in  groin.  Ema- 
ciation has  been  rapid ;  has  no  appetite  ;  is  confined  to  the 
bed. 

November  1st. — Treatment  by  means  of  mercurials  and 
iodide  of  potassium  has  been  perseveringly  tried  without 
benefit;  has  had  cod-liver  oil,  ferruginous  tonics,  and  a  sup- 
porting regimen  in  such  quantities  as  he  lias  been  able  to  ap- 
propriate. Ulceration  has  progressed,  and  it  is  now  impos- 
sible to  open  the  mouth  wide  enough  to  obtain  a  satisfactory 
view  of  the  parts.  The  following  prescription  has  been  em- 
ployed during  the  last  two  or  three  weeks : 


5.  Hydrarg.  chlor.  corros.,  gr.  j. 

Potassii  iodic! i,  3j. 

Sol.  ferri.  pyrophos.,  f.  3  ss. 

Enrols,  ol.  inorrhua?,  f.  |  vss. 


M.    Sig.  One  tablespoon ful  thrice  daily. 

3d. — With  the  consent  of  the  patient,  pus  from  a  chancroid 
is  this  clay  introduced  in  symmetrical  positions  on  the  chest  by 
three  inoculations  on  each  side ;  all  other  treatment  to  be  sus- 
pended, except  local  applications. 

(jth. — The  inoculation  only  partially  successful ;  decided 
pustulation  not  produced.  Inoculated  with  matter  from  a 
typical  inoculation  on  another  patient. 

26th. — Reinoculation  has  been  practised  on  every  third 
day  when  a  pustule  results  ;  when  it  does  not,  matter  is  ob- 
tained from  other  sources  and  daily  introduced  as  before.  Pa- 
tient savs  he  feels  better.    The  following  was  ordered  : 

^.  Spts.  etheris  comp.,  f.  3  vj. 

Tinct.  geDtian.  do.,  f.  3  v. 

M.    Sig.  One  teaspoonful  thrice  daily. 

December  4dh. — Inoculations  frequently  fail  to  take  effect, 
and  never  produce  a  large  pustule.  Received  this  day  fresh 
virus  from  Charity  Hospital,  Kew  York ;  as  the  chest  appears 
to  be  no  longer  susceptible,  introduced  the  virus  into  the  arms. 
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It  is  customary  with  Dr.  Boeck,  when  the  inoculations  habitu- 
ally fail,  to  give  small  doses  of  the  iodide  of  potassium  for  two 
weeks,  and  then  recommence  inoculations ;  the  system  is  sup- 
posed thus  to  become  more  susceptible  to  the  virus.  Accord- 
ingly, ordered  the  following : 

Potassii  iodidi,  t>  ij. 

Aqua?,  fl  §  iv. 

M.    Sig.  One  tablespoon fol  thrice  daily. 

Have  made  topical  applications  to  fauces  of  strong  solu- 
tions of  the  nitrate  of  silver  and  chromic  acid.  Xo  marked 
change  is  observable. 

l&th. — Recent  inoculations  have  been  more  successful. 
The  condition  of  patient  has  improved ;  has  better  appetite 
and  more  strength.  Throat  has  improved,  but  aphonia  con- 
tinues. 

26th. — Medicine  has  been  discontinued.  Daily  inocula- 
tions have  been  made  upon  chest  or  arms ;  they  sometimes 
take,  but  not  very  vigorously ;  occasionally  they  wholly  fail. 
Condition  unchanged. 

January  8,  1870. — Inoculated  thighs  with  matter  from 
Charity  Hospital.  Continue  inoculations  on  chest  and  arms, 
but  they  seldom  succeed. 

12th. — Debility  and  pain  having  increased,  the  iodide  of 
potassium  was  prescribed  again.  Daily  inoculations  con- 
tinued ;  those  on  the  thighs  are  more  effective  than  those  in 
other  situations.  The  ulcerative  process  in  throat  has  made 
no  progress  since  the  present  treatment  was  instituted ; 
aphonia  continues ;  eczema  has  nearly  disappeared  ;  general 
condition  somewhat  improved. 

February  1st. — Inoculations  still  practised  upon  arms  and 
thighs  ;  they  do  not  uniformly  succeed.  Extreme  emaciation 
and  debility  continue;  has  irritative  fever,  and  a  troublesome 
laryngeal  cough  ;  opiates  are  required  at  night. 

20th. — Patient  no  longer  susceptible  to  any  virus  that  can 
be  obtained.  The  iodide  of  potassium,  to  which  the  tincture 
of  gentian  has  been  added  by  Dr.  Boeck's  advice,  is  again 
administered. 
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'2oth. — For  the  first  time  in  six  weeks,  has  "been  strong 
enough  to  get  out  of  bed  and  go  about  the  ward  ;  aspect  has 
greatly  improved  ;  gains  rapidly  in  flesh  and  strength  ;  sleeps 
and  eats  well ;  does  not  sweat  at  night ;  cough  much  less 
troublesome.    Throat  has  entirely  healed. 

March  12lh. — Several  inoculations  have  been  tried,  but 
without  effect.    Potassium  discontinued  on  Tth  inst. 

20th. — Eight  thigh  and  knee  painful  and  swollen  ;  re- 
lieved by  local  applications.  Ulceration  in  mouth  and  nares 
has  again  set  in. 

May  26th. — Has  been  unable  to  leave  his  bed  on  account 
of  the  pain  in  knee.    Xo  improvement  in  general  condition. 

August  3d. — Died  from  exhaustion. 

Summary. — This  case  entered  the  hospital  in  a  deplorable 
condition.  ]Je  was  rigidly  subjected  to  the  most  orthodox 
treatment,  medicinal  and  hygienic,  without  the  slightest  im- 
provement ;  indeed,  he  steadily  grew  worse,  until  syphilization 
was  begun.  The  ulcerations  in  the  throat,  which  were  pro- 
gressing when  this  treatment  was  instituted,  did  not  increase 
subsequently.  A  large  proportion  of  the  inoculations  failed. 
Dr.  Boeck  says  that,  in  those  patients  who  have  for  a  long 
time  been  treated  by  mercury,  it  is  very  difficult  to  obtain 
effective  inoculations,  and  it  is  not  rare  that  after  a  short  time 
the  result  is  negative.  At  the  end  of  three  and  a  half  months 
the  inoculations  with  virus,  from  whatever  source  obtained, 
cease  to  produce  the  slightest  effect.  Five  days  subsequently 
it  is  recorded  that,  "  for  the  first  time  in  six  weeks,  has  been 
strong  enough  to  get  out  of  bed  and  to  go  about  the  ward  ; 
aspect  greatly  improved ;  gains  rapidly  in  flesh  and  strength  ; 
sleeps  and  eats  well ;  does  not  sweat  at  night ;  cough  much 
less  troublesome;  throat  has  entirely  healed."  This  result 
confirms  the  statement  of  Prof  Boeck,  that  as  a  rule  the 
syphilitic  symptoms  disappear  when  the  virus  ceases  to  pro- 
duce appreciable  effects.  Before  the  end  of  another  month 
the  grave  symptoms  returned,  prostration  increased,  ulceration 
in  the  throat  and  nares  again  set  in,  producing  difficulty  in 
swallowing  and  regurgitation  of  fluids  through  the  nares,  and 
lie  died  from  exhaustion  August  3d. 
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The  good  effect  of  the  syphiiization  in  this  case  was  for  a 
time  very  marked,  and,  I  must  confess,  was  surprising  to  me  ; 
and  I  do  not  think  that  Prof.  Boeck  himself  expected  so  great 
an  amelioration  of  the  symptoms  as  took  place.  It  seems  to 
me  to  be  a  legitimate  conclusion  that  this  patient's  life  was,  at 
least,  prolonged  by  this  method  of  treatment. 

Case  II. — James  C,  aged  twenty-one  ;  sailor.  Admitted 
August  16,  1SG9.  Patient  states  that  his  health  has  been 
good.  Five  months  ago,  ten  days  after  an  exposure,  a  small 
sore  appeared  near  the  meatus  urinarius,  followed  soon  after  by 
other  sores  upon  the  glans.  These  healed  speedily,  to  be  fol- 
lowed by  another,  in  April  (without  fresh  exposure) ;  this  also 
healed  rapidly.  Early  in  May,  began  to  have  sore-throat,  and 
cervical  glands  became  enlarged.  June  8th,  an  eruption  made 
its  appearance  on  the  forehead,  and  since  thai  time  it  has 
spread  to  the  face,  trunk,  and  limbs. 

Examination,  on  admission,  discovers  patches  of  ulceration 
in  fauces  and  pharynx;  the  epitrochlear  and  inguinal  glands 
are  enlarged  and  indurated.  A  very  extensive  rupial  eruption 
in  various  parts  of  the  body.  Is  emaciated  and  very  feeble. 
Treatment  by  means  of  mercurials  (internally  and  by  fumiga- 
tion), iodide  of  potassium,  sarsaparilla,  etc.,  was  instituted. 

Se-ptember  2d, — No  improvement  having  taken  place  under 
the  usual  treatment,  syphilization  was,  with  the  consent  of  the 
patient,  inaugurated. 

JVove?nher  30t7i. — Inoculations  with  matter  from  a  soft 
chancre  on  chest  have  been  systematically  practised  every 
third  day,  and  are  invariably  successful. 

December  14dh. — No  further  effect  produced  by  inoculation 
on  chest,  by  matter  from  whatever  source.  Large  crusts  form 
on  the  sites  of  inoculations  ;  they  increase  in  size  and  become 
confluent.  Pupial  crusts  on  face  have  diminished  in  size. 
General  condition  somewhat  improved. 

February  1st. — Peinoculations  have  been  practised  success- 
fully on  arms  and  thighs,  which  have  become  covered  with  ex- 
tensive crusts,  while  the  chest  is  comparatively  free  from  them. 
Large  ulcers  continue  in  the  throat,  and  there  is  a  constant 
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fetid  discharge  from  the  nose.  Although  the  patient  appears 
to  be  in  better  physical  condition,  is  vet  too  feeble  to  leave 
his  bed. 

21st. — Inoculations  are  now  seldom  effectual ;  they  are  ac- 
cordingly discontinued,  and  the  iodide  of  potassium,  with  a 
vegetable  bitter,  is  prescribed. 

March  StA. — Recommenced  inoculations,  but  patient  is  no 
longer  susceptible  to  vims  taken  from  any  source. 

28th. — General  physical  condition  has  improved  ;  the  pa- 
tient leaves  his  bed  for  the  first  time  in  five  months.  Eats 
and  sleeps  well.  The  ulcerations  in  throat  and  pharynx  are 
healed. 

May  od. — The  crusts  following  inoculations  have  nearly  all 
disappeared.  Patient  weighs  one  hundred  and  eighty  pounds 
— more  than  at  any  previous  period.  Says  he  is  "  a  well  man." 

July  9,  1ST0. — Has  continued  to  improve  in  health  and 
strength,  and  is  this  day  discharged  cured. 

Summary. — This  patient  was  not  so  feeble  as  the  first, 
although  he  was  sufficiently  so  to  keep  his  bed  for  five  months 
after  he  entered  the  hospital.  He  was  subjected  to  the  mer- 
curial treatment  for  two  months  before  he  came  into  the  hos- 
pital, and  for  two  weeks  afterward,  without  benefit.  Between 
five  and  six  months  after  the  inoculations  were  commenced, 
there  was  a  decided  improvement  in  his  symptoms.  The 
inoculations  were  quite  effective.  At  the  end  of  six  months 
he  became  susceptible,  and,  coiucidently  with  this,  all  his 
symptoms  improved.  Nine  months  after  syphilization  was  in- 
stituted, he  was  discharged  cured. 

Case  III. — John  Sullivan,  age  thirty- seven  ;  by  occupation 
a  sailor.  Was  admitted  to  the  Brooklyn  City  Hospital  August 
1,  1S69.  lias  had  several  venereal  sores,  one  of  which,  con- 
tracted about  two  years  ago,  was  probably  a  hard  chancre.  His 
eyebrows  fell  out,  but  not  the  hair.  JSTo  eruption  or  persistent 
sore-throat.  In  September,  1S6T,  he  entered  the  hospital  at 
Savannah,  to  be  treated  for  severe  nocturnal  pains  in  the  shin- 
bones;  and  while  there  had  an  attack  of  malarial  fever.  \Yas 
there  treated  by  means  of  quinia,  arsenic,  and  mercurials. 
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Pains  have  continued  until  the  date  of  admission,  at  which 
time  he  complains  of  severe  pains  in  his  joints,  of  a  some- 
what fugitive  character,  and  in  his  shin-bones,  aggravated  at 
night  ;  has  severe  frontal  headache.  Socles  on  both  tibiae, 
which  are  tender  to  the  touch.  Many  superficial  lymphatic 
glands  are  enlarged  and  indurated.  Is  emaciated,  feeble,  and 
anaemic. 

JVovember  Sth. — The  usual  treatment  (mercurials,  iodide  of 
potassium,  iron,  bark,  cod-liver  oil,  etc.),  without  benefit ;  it 
was  abandoned,  and  syphilization  was  substituted  by  Prof. 
Boeck.  Matter  was  taken  from  a  well-marked  pustule  on  a 
patient  inoculated  with  virus  from  a  soft  chancre.  Has  been 
confined  to  his  bed  during  the  past  week. 

20th. — Eeino dilations  have  been  made  every  third  day  ;  dis- 
tinct pnstulation  results  from  four  out  of  every  six  trials,  but 
the  pustules  are  not  large.  Pus  used  to-day  was  taken  direct 
from  a  fresh  chancroid. 

December  2d. — The  inoculations  are  not  very  effective ; 
accordingly,  the  following  was  prescribed  by  Dr.  Boeck : 

R.  Potassii  iodidi,  3j. 
Spts.  etheris  comp.,  fl  3  jss. 

Tinct.  gentian,  do.,  flSjss. 
Aqua?,  q.  s.  ad  fl  §  vj. 

Z\I.    Sig.  One  tablespoonful  thrice  daily. 

11th. — Has  been  reinoculated  on  chest  every  day  since  last 
entry.  To-day  begin  on  the  arms.  The  pustules  are  more 
complete  than  formerly.  The  nocturnal  frontal  and  other 
osteoscopic  pains  are  not  felt  every  night,  and  when  present 
are  less  severe  than  formerly. 

21st. — Has  been  inoculated  from  pustules  on  his  own  body 
since  November  23 ;  on  an  average,  seven  out  of  twelve  trials 
have  been  successful.  The  potassium  mixture  has  been  discon- 
tinued. The  patient  has  perceptibly  improved,  and  is  now  able 
to  get  up  and  walk  about  the  ward  ;  and  on  pleasant  days  he 
goes  out-of-doors. 

27th. — Began  to-day  to  inoculate  the  thighs. 

January  25th. — Inoculations  do  not  take  well ;  the  iodide 
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of  potassium  is  again  ordered.  Has  had  a  recurrence  of  noc- 
turnal pains,  but  they  are  not  so  marked  as  before. 

February  11.  1870. — Dr.  Boeck  remarks :  "  The  benefit 
from  the  treatment  in  this  case,  I  believe,  is  very  satisfactory; 
the  pains  in  the  bones  are  gone,  the  hyperesthesia  of  the  skin 
is  removed,  the  tibiae  are  no  longer  sensitive,  his  health  is  im- 
proved, his  appetite  is  excellent,  and  he  has  gained  flesh/' 

April  1st. — Discharged  cured. 

November  3,  1ST0. — Eeadmitted  to  hospital  on  account  of 
diarrhoea.  Complained  at  this  time  of  none  of  the  symptoms 
of  syphilis. 

Summary. — This  patient  had  been  treated  for  more  than 
two  years  with  mercurials,  for  three  months  in  the  Brooklyn 
City  Hospital,  without  material  benefit.  The  inoculations  took 
poorly.  Some  improvement  in  his  symptoms  was  noticed  at  the 
end  of  a  month,  and  in  four  and  a  half  months  the  inoculations 
ceased  to  be  effective.  He  was  discharged  free  from  all  syphi- 
Titic  symptoms.  Seven  months  subsequently  he  was  readmit- 
ted to  the  hospital  on  account  of  diarrhoea,  and  presented  no 
traces  of  syphilis. 

The  three  cases  here  reported  went  from  bad  to  worse  un- 
der the  various  treatments  which  had  been  adopted,  and  were 
regarded  as  utterly  hopeless  when  Prof.  Boeck  began  the  in- 
oculations. Dr.  M.  H.  Henry  (editor  of  the  American  Jour- 
nal of  SyphUography  and  Dermatology),  who  visited  the 
patients  with  Prof.  Boeck,  declared  that  they  were  the  most 
unpromising  cases  he  ever  beheld.  The  experience  afforded 
by  three  cases  of  tertiary  syphilis  treated  by  inoculation  is 
insufficient  to  justify  us  in  determining  the  value  of  syphili- 
zation  as  a  remedy  for  syphilis.  A  much  larger  experience 
would  be  necessary  for  this  purpose.  It  is  sufficient,  however, 
to  induce  me  to  question  the  justness  of  the  inexorable  rule 
laid  down  by  Messrs.  Lane  and  Gascoyne  of  the  London  Lock 
Hospital,  and  indorsed  by  one  of  our  highest  American  authori- 
ties, Prof.  Bumstead,  who  observed  the  effects  of  syphilization  in 
three  cases  at  the  Xew  York  Charity  Hospital,*  i;  that  syphili- 

*  See  American  Journal  of  the  Medical  Sciences. 
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zatiou  is  not  a  treatment  which  can  be  recommended  for  adop- 
tion." In  such  chronic  cases  as  are  here  reported,  which  fail 
to  yield  to  more  ordinary  treatment,  syphilization  is  surely  a 
treatment  which  can  be  recommended,  and  I  feel  that  I  would 
have  been  justly  censurable  had  i  omitted  to  avail  myself  of 
the  advice  of  so  experienced  and  conscientious  an  observer  as 
Prof.  Boeck  has  proved  himself  to  be  both  here  and  abroad. 

It  cannot  be  expected,  from  the  limited  experience-  herein 
detailed,  that  I  shall  indorse  all  the  positions  of  the  advocates 
of  syphilization,  but  I  feel  that  I  shall  be  warranted  in  proffering 
this  plan  of  treatment,  novel  and  unpopular  though  it  be,  to 
such  patients  as  shall  persistently  defy  and  .grow  worse  under 
the  plans  that  are  now  authorized  and  accepted ;  and,  that 
such  cases  do  occur,  I  presume  no  student  of  syphilis  will 
deny. 

Dr.  A.  C.  Post  said  he  thought  the  theory  of  syphilization, 
or  the  introduction  of  syphilitic  poison  into  the  patient  until 
he  is  no  longer  susceptible  to  it,  a  false  one.  If  the  theory  be 
correct,  the  chancroidal  inoculation  would  be  the  proper  one. 
It  is  supposed  by  some,  that  the  establishment  of  a  large  num- 
ber of  pustules,  by  whatever  means,  in  different  parts  of  the 
body,  tends  to  facilitate  the  elimination  of  the  poison  from  the 
body,  and  to  cure  the  disease. 

Dr.  I.  E.  Taylor  said  that  syphilization  had  been  used  in 
Charity  Hospital  before  Dr.  Boeck  came  to  this  country,  and 
after  his  arrival  there  were  eighty  or  ninety  patients  on  whom 
syphilization  was  tried,  but  without  success ;  some  of  the  cases 
were  afterward  cured  with  mercurials. 

Syphilization  was  adopted  in  the  case  of  a  woman  in  Belle- 
vue  Hospital,  but  without  success ;  mercurials  were  afterward 
used  successfully.  At  the  time  Dr.  Boeck  left  this  country, 
no  good  results  had  followed  syphilization  in  Charity  Hospital, 
and  I  must  confess  that  I  was  not  favorably  impressed  with  it, 
and  have  not  resorted  to  it. 

Dr.  Keyes  said  the  fact  that  relief  did  occur  in  these 
cases,  so  well  reported  by  Dr.  Hutchinson,  after  all  other 
methods  of  treatment  had  failed,  warrants  the  use  of  such 
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treatment  in  similar  cases.  In  most  cases  the  early  eruptions 
of  syphilis  get  well  under  almost  any  treatment,  while  others 
go  on  getting  worse.  He  referred  to  a  case  where  the  bones  of 
the  nose  had  become  affected,  the  shins  were  swollen,  painful, 
etc.,  purpura  had  been  developed  by  seven- grain  doses  potass, 
iodid.  A  change  to  the  country,  cod-liver  oil,  and  smaller  doses 
potass,  iodid.  produced  a  great  change  in  their  course  in  a  few 
weeks.  He  thinks  these  cases  improve  much  more  rapidly 
in  the  country  than  in  the  hospitals  here.  He  believes  that 
the  first  infecting  chancre  protects  nearly  all.  The  chancre 
may  or  may  not  indurate.  He  related  a  case  where  secondary 
symptoms  followed  a  soft  chancre.  Infecting  and  non-infecting 
would  be  better  terms.  It  is  better  not  to  commence  consti- 
tutional treatment  in  every  case,  but,  when  in  doubt,  wait  a 
few  months  for  an  eruption. 

Dr.  Roberts  said  that  to  him  there  appeared  to  be  some 
parallelism  between  syphilization,  as  practised  by  Dr.  Boeck, 
and  the  practices  of  vaccination  and  inoculation.  Each  pur- 
ports to  introduce  into  the  system  the  specific  virus  of  the 
disease,  to  prevent  any  subsequent  or  further  infection  of  the 
system.  As  a  general  rule,  this  is  true  of  specific  diseases,  but 
not  of  all ;  and  not  so  of  syphilis,  which  frequently  recurs  in  a 
primary  form  in  those  previously  infected.  Vaccinia  is  supposed 
to  introduce  into  the  system  the  small-pox  of  the  cow,  and  in- 
oculation does  introduce  the  small-pox  of  the  human  ;  and 
persons  so  infected  are  very  generally,  but  not  always,  pro- 
tected against  a  second  attack.  In  order  to  do  this,  if  it  can 
be  done  at  all,  as  to  syphilis,  it  would  be  necessary  to  take 
primary  syphilitic  virus  from  an  infecting  source.  If  the  soft 
chancre  be  not  such,  it  is  useless,  as  was  done  in  Dr.  Hutch- 
inson's cases,  to  inoculate  with  it ;  but  he  (Dr.  Roberts)  was 
satisfied  that  he  had  seen  soft  chancres  followed  by  infection. 
So,  too,  of  taking  virus  from  inoculated  sores  on  the  patient's 
own  person.  This  would  be  equivalent  to  taking  vaccine  virus 
from  a  revaccination,  which  is  not  done,  because  it  has  then,  by 
passing  through  the  system  once  or  oftener,  lost  some  or  much 
of  its  primary  infecting  power.  One  of  Dr.  Hutchinson's  cases, 
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after  seeming  temporary  improvement,  died ;  the  remedy, 
if  such  it  be,  having  been  applied  too  late.  The  other  two 
recovered,  after  some  months  of  uncertainty ;  but  it  should  be 
borne  in  mind  that  these  men  had  the  hygienic  advantages  as 
to  care,  diet,  regimen,  of  a  well-regulated  hospital,  took  a 
good  many  remedies  of  one  hind  or  other,  hydriodate  of 
potassium,  for  instance;  and,  lastly,  that  the  worst  cases  of 
secondary  and  tertiary  syphilis  not  unfrequently  get  well  by 
mere  lapse  of  time,  and  the  vis  medicatrix  of  Nature.  When 
syphilis  was  first  discovered  in  the  West  India  Isles,  the  na- 
tives treated  themselves  successfully  without  mercury  or  syphi- 
lization,  by  sarsaparilla,  guaiacum,  and  mezereon.  which  even 
now  sometimes  suffice.  Still,  as  there  is  a  chance  that  re- 
peated infection  of  the  system  may  at  length  destroy  its  sus- 
ceptibility to  the  poison,  and  the  influence  of  the  poison  itself, 
and  recovery  thereby  ensue,  the  practice  does  not  seem  irra- 
tional, and  in  bad  cases  might  be  tried  with  a  hope  of  success. 
But  it  might  also  be  a  question  whether,  if  it  did  not  succeed, 
the  patient  would  not  be  further  endangered.  Dr.  Roberts 
was  satisfied  of  having  seen  a  case  of  secondary  syphilis,  such 
as  primarily  go  on  to  tertiary,  and  persist  in  spite  of  remedies, 
simply  because  the  woman  would  not  discontinue  her  cohabi- 
tation with  the  still  infected  individual  who  had  originally 
diseased  her.  Longer  experience  is  requiretl  to  show  whether 
syphilization,  after  the  manner  of  Dr.  Boeck,  is  entitled  to 
any,  or  how  much,  reliance  as  a  cure  for  syphilis,  or  what  will 
be  its  effect. 

The  Academy  then  adjourned. 


Stated  Meeting,  June  20,  1872.     Dn.  E.  R.  Peaslee,  Peesident,  in 

the  Chair. 

The  President  announced  the  reception  of  the  Edinburgh 
Medical  Journal,  for  June,  18 72. 

Dr.  E.  K.  Squibb  made  some  remarks  on  "  The  Current 
Materia  Medica." 

Dr.  G.  M.  Smith  then  read  the  following  paper : 
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LACTIC  ACID  AS  A  CAUSE  OF  DISEASE  WHEN  EMPLOYED 
AS  A  EEMEDIAL  AGENT. 

By  GOITVERNEUR  M.  SMITH,  M.  D. 

Mr.  President  and  Fellows  of  tiie  Academy  : 

As  relevant  to  the  subject  which  Dr.  Squibb  has  so  ably 
presented  to  the  Academy  this  evening,  I  will  simply  offer  a 
few  thoughts  in  relation  to  a  principle  which  is  interesting  to 
the  medical  profession  on  account  of  the  various  aspects  which 
it  exhibits  for  our  study.  Reference  is  made  to  the  principle 
known  as  lactic  acid.  The  physiologist  regards  it  as  being 
one  of  the  component  parts  of  several  of  the  normal  secre- 
tions ;  the  pathologist  views  it  as  the  materies  morbi,  in  a  so- 
called  diathesis;  while  the  therapeutist  receives  it  from  the 
hands  of  the  pharmacist  to  employ  either  per  se,  or  in  the  form 
of  a  saline  in  the  relief  of  disease.  It  is  peculiar,  in  the  fact 
that  it  is  elaborated  both  in  the  animal  and  in  the  vegetable 
kingdoms,  and  can  be  readily  artificially  produced. 

In  the  animal  kingdom,  lactic  acid  is  found  occurring  as  an 
ingredient  of  the  gastric  juice,  in  the  proportion  of  4.78  in 
1,000  parts;  associated  with  soda,  potassa,  and  lime,  it  is  de- 
tected in  the  urine  in  proportions  varying  from  1.50  to  2.60  in 
1,000,  while  the  same  alkaline  iactates  appear  in  the  sweat,  in 
the  ratio  of  about  .317  in  1,000.  Liebig  and  Robin  affirm 
that  the  lactates  are  to  be  found,  and  are  produced,  in  the 
muscular  tissue.  In  the  vegetable  kingdom,  "Wittstein  has  ob- 
served lactic  acid  in  the  Solanum  dulcamara,  and  in  the  fresh 
sap  of  the  grape-vine.  It  is  unnecessary  to  allude  to  the 
methods  of  artificially  preparing  this  principle.  To  Scheie 
has  been  attributed  the  honor  of  having  first  isolated  this  or- 
ganic acid. 

The  dose  of  lactic  acid,  as  directed  in  the  U.  S.  Dispensatory, 
is  from  one  to  three  grammes  per  diem,  and  as  a  remedy  has 
been  recommended  by  Magendie  and  Handfield  Jones,  in  cer- 
tain forms  of  dyspepsia,  and  in  disorders  accompanied  by  phos- 
phatic  deposits  in  the  urine.   The  salts  of  lactic  acid,  as  is  well 
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known,  vary  in  dose  according  to  the  base  associated  with  the 
acid,  and  are  prescribed  at  the  present  time  in  maladies  of  very 
diverse  character. 

In  studying  the  therapeutical  properties  of  medicinal  sub- 
stances, we  are  naturally  led  to  inquire  if  the  drugs  in  question 
possess  any  toxicological  qualities.  Now,  it  is  with  the  view 
of  determining  whether  or  not  the  exhibition  either  of  lactic 
acid  or  of  its  salts  is  ever  attended  with  disagreeable  sequelce, 
that  these  thoughts  are  offered  to  this  Academy,  in  the  hope 
of  eliciting  the  experience  of  its  Fellows  upon  this  subject. 

It  may  not  be  inappropriate  to  state  the  reasons  which 
have  recently  more  particularly  called  my  attention  to  this  in- 
quiry. An  article  appeared  in  the  British  Medical  Journal, 
of  December  23,  1871,  from  the  pen  of  Balthazar  W.  Foster, 
M.  D.,  Professor  of  Medicine  in  Queen's  College,  Birming- 
ham, etc.,  entitled  "  The  Synthesis  of  Acute  Rheumatism." 
This  paper,  in  the  form  of  a  reprint,  was  a  short  time  ago  sent 
to  me  by  the  author,  and  a  few  of  the  interesting  statements 
therein  contained  are  herewith  presented  as  worthy  of  consid- 
eration. 

Dr.  Foster  states  that  he  "  was  engaged  in  completing  an 
inquiry  into  the  effects  of  different  drugs  on  the  sugar  excre- 
tion in  diabetes"  and  was  led  to  observe  the  action  of  lactic 
acid.  The  first  patient  in  whom  he  especially  noted  the  be- 
havior of  the  medicine  was  a  man  aged  thirty-one  years,  who 
had  suffered  several  months  from  melituria,  and  who,  on  ad- 
mission to  the  General  Hospital,  was  passing  one  hundred  and 
eighty  onces  of  urine  per  diem,  containing  forty-nine  grains  of 
sugar  to  the  ounce.  After  treatment  for  two  weeks  on  a  re- 
stricted diet,  the  urine  was  diminished  in  quantity  to  one  hun- 
dred and  sixteen  ounces  per  diem,,  containing  but  thirty- 
six  grains  of  sugar  per  ounce.  The  patient  was  now  placed 
under  the  influence  of  lactic  acid,  fifteen  minims  at  a  dose 
four  times  a  day,  the  dose  being  doubled  on  the  morning  of 
the  second  day.  Before  the  expiration  of  forty- eight  hours  the 
patient  complained  of  acute  pains  in  the  joints,  and  the  medi- 
cine was  discontinued.    As  this  symptom  was  regarded  as  a 
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mere  coincidence,  the  patient  on  recovering  from  the  arthritic 
difficulty  was  again  placed  under  the  influence  of  lactic  acid. 
A  repetition  of  the  pains  was  the  result,  an  increased  general 
temperature,  while  a  number  of  joints  presented  the  appear- 
ance of  typical  specimens  of  rheumatic  arthritis.  The  medi- 
cine was  again  stopped,  and  a  subsidence  of  the  inflammatory 
condition  was  a^ain  immediately  noticed.    During  the  use  of 
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the  lactic  acid  there  appears  to  be  an  improvement  in  the 
diabetic  symptoms,  and  the  patient  was  placed  under  a  fur- 
ther trial  of  the  drug.  It  soon  became  manifest  that  small 
doses  of  the  remedy  could  be  tolerated,  but,  if  these  were 
increased,  rheumatic  symptoms  would  be  immediately  devel- 
oped. 

"While  this  patient  was  under  treatment,  another  one  pre- 
sented himself  at  the  hospital,  likewise  suffering  with  diabetes, 
who,  on  being  placed  under  the  influence  of  lactic  acid,  was 
on  the  fourth  day  attacked  with  symptoms  of  rheumatism. 
The  acid  mixture  was  discontinued,  and  in  two  days  the 
patient  was  relieved  of  his  arthritic  complication. 

Dr.  Foster,  in  his  concluding  remarks,  says :  "  In  the  first 
case,  at  least  six  well-marked  arthritic  attacks  occurred ;  in 
the  second  case,  under  conditions  less  favorable  for  observa- 
tion as  to  duration  of  treatment  and  place,  one  well-marked 
attack  occurred.  The  phenomena  corresponded  in  all  respects 
to  those  which  are  characteristic  of  acute  articular  rheuma- 
tism. They  came  on  when  the  acid  was  taken,  and  ceased 
when  it  was  discontinued.  When  moderate  quantities  of  the 
acid  were  tolerated,  an  increase  in  the  dose  was  succeeded  by 
the  painful  inflammation  of  the  joints.  Coinciding  with  the 
development  of  the  articular  affection,  was  the  appearance  of 
perspiration,  at  first  only  slight,  but  afterward,  in  the  more 
severe  attacks,  copious  and  acid.  These  facts  have  dispelled 
the  last  lingering  doubt  in  my  mind  as  to  the  truth  of  the 
lactic  acid  theory  of  rheumatism.  .  .  ."  Dr.  Foster  further 
says:  "In  health,  no  doubt,  much  larger  quantities  of  lactic 
acid  than  any  given  in  my  cases  would  be  excreted  without 
producing  any  perceptible  disturbance  in  the  bodily  functions. 
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The  acid  would  escape  by  the  skin,  the  kidneys,  or,  after  oxi- 
dation, as  carbonic  acid  and  water.  It  cannot  be  justly  argued 
that  the  quantities  of  acid  taken  by  my  patients  were  too  small 
not  to  have  escaped  in  this  way.  The  conditions  under  which 
the  drug  was  given  must  be  borne  in  mind.  In  diabetes,  we 
have  a  state  of  suboxidation  very  unfavorable  to  the  conver- 
sion by  oxidation  of  new  compounds  ;  and,  in  Wright's  case, 
this  was  aggravated  by  the  serious  pulmonary  combinations. 
Associated  with  these,  there  was  a  dry  and  branny  state  of  the 
skin,  highly  unfavorable  to  the  elimination  of  the  lactic  acid 
by  one  of  the  common  channels.  Lastly,  the  well-known  per- 
sistent acidity  of  the  urine  in  diabetes  points  to  a  preexisting 
hyperacidity  of  the  fluids." 

These  observations  of  Dr.  Foster  are  exceedingly  interest- 
ing, as  tending  to  show  the  correctness  of  the  theory  attribut- 
ing arthritis  to  a  lactic-acid  diathesis,  as  so  strongly  con- 
tended by  Fuller  a  few  years  since,  and  also  as  tending  to  ex- 
hibit that  lactic  acid,  as  artificially  supplied  to  the  system,  may 
induce  mischief.  No  one,  who  has  examined  the  recent  liter- 
ature on  the  subject  of  rheumatism,  can  have  failed  to  have 
had  his  faith  somewhat  shaken  in  the  theory  to  which  allusion 
has  just  been  made.  Clinical  study  of  acute  articular  rheuma- 
tism, in  dispensary,  hospital,  and  private  practice,  has,  how- 
ever, led  me  to  give  a  preference  to  the  alkaline  treatment, 
and  to  incline  to  the  belief  in  an  acid  materies  morbi  in 
the  disorder  in  question.  While  the  different  methods  of 
treatment,  which  have  of  late  been  advocated  for  the  relief  of 
rheumatism,  may  be  as  efficient  as  that  known  as  the  alkaline 
method,  nevertheless  such  success  does  not  prove  that  the 
etiological  views  of  Fuller,  and  of  others  of  like  mind,  are  in- 
correct. 

For  example,  in  the  London  Hospital  Reports,  we  read  of 
the  treatment  of  rheumatic  fever  by  free  blistering,  as  recom- 
mended by  Herbert  Davies,  in  wThich  either  armlets,  wrist- 
lets, thighlets,  leglets,  and  fingerlets  of  blistering-plaster 
were  applied  "  near  to,  but  not  upon  every  joint  inflamed,  at 
the  very  height  of  the  inflammatory  stage,  when  the  local 
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pains  were  the  most  severe  and  the  constitutional  disturbance 
the  greatest"  or  in  which  strong  acetum  lyttce  was  painted  in 
zones  round  the  joints.  Xow,  the  chief  design  of  such  treat- 
ment was,  to  induce  an  elimination  of  a  materies  morbi  from 
the  blood  through  serous  discharges,  and  was  not  with  the  in- 
tent of  exciting  a  mere  sanguineous  derivation.  Furthermore, 
Dr.  Davies  advocates  a  mild  alkaline  treatment,  as  a  useful 
adjunct  to  the  means  just  alluded  to. 

In  Guy's  Hospital  Reports,  Ga  Owen  Rees  reports  cases  of 
rheumatic  fever  successfully  treated  by  lemon-juice.  In  such 
instances  we  can  readily  suppose  that  the  alkalies  naturally 
associated  with  the  citric  acid  were  as  efficient  in  correcting 
an  acid  diathesis  as  are  the  alkalies  when  administered  either 
in  the  form  of  Roehelle  salt  or  when  given  in  other  saline 
forms  as  artificially  prepared. 

Again,  in  Guy's  Hospital  Reports,  there  are  recorded  a 
number  of  cases  of  acute  rheumatism,  occurring  in  the  practice 
of  Drs.  Gull,  Sutton,  and  Rees,  which  made  favorable  re- 
coveries under  a  simple  mint-water  or  an  expectant  treatment. 
TVe  learn,  from  such  facts,  that  patients,  when  placed  under 
favorable  hygienic  conditions,  will  as  readily  recuperate  from 
acute  rheumatism  as  they  will,  as  is  well  known,  from  many 
other  disorders,  and  convalesce  more  rapidly  than  if  they  had 
been  subjected  to  meddlesome  medication. 

These  apparently  diverse  plans  of  treatment  subserve  to  a 
certain  extent  a  similar  purpose,  being,  as  has  been  said,  either 
eliminative  of  or  chemically  antagonistic  to  some  inimical 
principle.  As  there  has  been  a  pretty  general  belief  that  the 
materies  morbi  of  rheumatism  was  lactic  acid,  we  have  in  the 
interesting  cases  narrated  by  Dr.  Foster  such  strong  corrobo- 
rative facts  as  to  warrant  us  in  confirming  our  faith  in  such 
supposition. 

A  question  of  practical  importance  here  arises,  viz.,  to  what 
extent  can  we  employ  either  lactic  acid  or  its  salts  as  thera- 
peutical agents  without  inducing  mischief  ?  It  is  not  probable 
that  these  articles,  if  exhibited  in  ordinary  doses  during  health, 
would  produce  any  very  serious  disturbance ;  Nature  is  so 


4 


224  Transactions  of  the 

conservative  in  her  action  that  such  a  chemical  disposition  of 
them  would  be  made  in  the  economy  as  to  render  their  re- 
sultants innocuous.  Nor  is  it  probable  that  in  every  form  of 
disease  they  are  capable  of  exciting  any  more  trouble  than 
they  would  if  administered  under  normal  circumstances ;  in 
some  disorders,  indeed,  when  wisely  administered,  they  ap- 
pear remedial  in  their  action.  Though  this  is  true,  are  there 
not  morbid  conditions  contraindicating  their  employment  ?  In 
some  maladies  the  processes  of  vital  chemistry  are  so  disturbed 
that  nearly  all  the  functions  are  disarranged ;  now,  under  such 
circumstances,  a  small  additional  quantity  of  lactic  acid  may 
prove  as  toxicological  as  much  larger  quantities  if  taken  under 
normal  circumstances. 

The  salts  of  lactic  acid  are  now  very  freely  employed,  and 
in  disorders  very  diverse  in  their  nature.  Are  there  not  mor- 
bid conditions  which  may  contraindicate  their  exhibition  if 
given  either  in  large  doses  or  in  small  quantities  frequently  re- 
peated, and  extending  over  a  considerable  space  of  time  ?  For 
example,  if  an  individual  has  inherited  or  has  acquired  a 
rheumatic  diathesis,  is  it  proper  to  administer  to  such  a  person 
the  agents  in  question?  If  there  is  an  apparent  idiosyncrasy, 
inimical  to  lactic  acid,  is  it  not  more  desirable  when  treating 
patients  possessing  such  peculiarity,  for  any  malady  whatso- 
ever, to  administer  remedies  not  containing  the  acid  under 
consideration  ?  If  lactic  acid,  artificially  administered,  can  ex- 
cite acute  inflammatory  action  in  the  fibrous  structures  of  the 
joints,  it  is  equally  liable  to  induce  mischief  in  the  kindred 
structures  of  the  heart  and  pericardium.  Arthritic  inflamma- 
tion may  subside,  leaving  no  permanent  trouble  in  the  joints, 
but,  if  inflammation  is  once  excited  in  the  delicate  caVdiac 
membranes,  persistent  disaster  may  be  the  consequence. 

There  may  be  other  morbid  conditions  in  which  the  exhi- 
bition of  lactic  acid  is  contraindicated,  as  may  occur  in  those 
suffering  from  embarrassed  respiration,  or  in  those  in  whom 
the  functions  of  the  kidneys  and  skin  are  seriously  impaired, 
Lactic  acid,  as  the  natural  product  of  the  system,  may,  even 
under  such  circumstances,  be  eliminated  either  per  se  or  as 
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broken  into  derivatives :  if,  however,  a  slight  surplus  is  arti- 
ficially supplied,  the  latter  may  immediately  assume  the  char- 
acter of  a  materies  morbi,  while  in  health  such  addition  would 
be  readily  tolerated.  Unfavorable  symptoms  by  a  superficial 
observer  may  be  regarded  as  coincidences,  their  true  import 
remaining  uninterpreted. 

It  is  foreign  to  my  purpose  to  convey  the  impression  that 
lactic  acid,  as  ordinarily  employed,  is  inimical  to  the  system, 
for  Nature  is  so  conservative  in  her  action  as  to  antagonize 
small  quantities  of  materials  decidedly  poisonous  in  their  char- 
acter ;  but  the  facts  noted  by  Dr.  Foster  are  worthy  of  our  at- 
tention, and  have  excited  the  inquiries  which  have  been  thus 
briefly  set  forth. 

The  Academy  then  adjourned  to  September  19,  1872. 


Stated  Meeting,  September  19,  1872.    De.  W.  C.  Roberts,  First  Vice- 
President,  ix  the  Chair. 

The  Secretary  read  a  letter  from  Dr.  E.  J.  Tilt,  of  Lon- 
don, thanking  the  Academy  for  the  honor  conferred  upon  him 
by  electing  him  a  Corresponding  Fellow. 

The  Vice-President  announced  the  death  of  Dr.  Charles 
Henschel,  at  Zurich,  Switzerland,  September  18th,  and  of 
Dr.  Emmett  H.  KimbaeKj  in  this  city,  on  the  29th  of  August, 
1872. 

Dr.  W.  C.  Roberts  read  a  paper  entitled  "  Yellow  Fever ; 
is  it  contagious  ?  "  after  which — 
The  Academy  adjourned. 


Stated  Meeting,  October  3,  1872.    Dr.  E.  R.  Peaslee,  President, 

in  the  Chair. 

Drs.  Edward  Frankel,  Henry  Griswold,  Joseph  W. 
Howe,  John  \V.  Robie,  and  Stephen  W.  Roof,  were  inaugu- 
rated Resident  Fellows. 

Drs.  James  Ellis  Blake  and  Max.  J.  Retnfelder  were 
elected  Resident  Fellows. 
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The  President  announced  the  receipt  of  the  Edinburgh 
Medical  Journal,  for  July,  1872,  and  a  list  of  medical  journals 
in  the  Library  of  the  Medical  Department  of  the  U.  S.  Army, 
at  Washington  ;  also  a  supplement  to  the  same. 

Dr.  A.  C.  Post  reported  a  case  of  injuries  to  the  bladder, 
followed  by  the  formation  of  a  calculus,  the  nucleus  of  which 
was  a  piece  of  cloth  about  one  and  a  half  inch  long,  and 
three-quarters  of  an  inch  wide,  from  the  patient's  pantaloons. 
He  had  fallen  on  the  end  of  a  stick,  which  entered  the  bladder 
through  the  rectum,  and  carried  the  cloth  with  it.  The  cal- 
culus was  crushed,  and  removed  with  the  lithotrite. 

The  President  then  announced  the  paper  for  the  evening, 
of  which  the  following  is  an  abstract : 

Otf  PUERPERAL  THROMBOSIS  AND  EMBOLISM. 

Br  FORDYCE  BARKER,  M.  D.. 

PROFESSOR  OF  CLINICAL  MIDWIFERY  IW  BELLE VTJE  HOSPITAL  MEDICAL  COLLEQE. 

The  paper  commenced  with  the  history  of  a  case  which 
occurred  in  his  service  in  Bellevue  Hospital.  The  patient,  a 
German  woman,  was  brought  into  the  hospital  by  the  police, 
and  found  to  be  in  labor.  The  labor  terminated  rapidly,  after 
the  bladder  had  been  emptied  by  the  use  of  the  catheter,  in 
the  birth  of  a  still-born  child.  She  had  no  hsemorrhao-e  at  the 
time  of  delivery,  and  the  uterus  contracted  firmly.  Eleven  hours 
after  she  had  a  severe  secondary  haemorrhage,  which  was  arrested 
by  the  use  of  ica,  pressure  on  the  uterus,  and  ergot.  Nine  hours 
after  the  haemorrhage  she  had  convulsions — four  paroxysms, 
with  but  short  intervals  between  each.  .Repeated  examinations 
failed  to  detect  albumen  or  casts  in  the  urine.  For  the  follow- 
ing fourteen  days  she  did  well  in  every  respect.  The  fifteenth 
day  after  labor  she  complained  of  severe  pain  in  the  abdomen, 
which  was  tympanitic  and  sensitive  to  pressure,  and  also  pain 
in  the  left  thigh.  The  abdominal  pain  and  tenderness  sub- 
sided after  the  action  of  a  cathartic,  but  the  pain  in  the  leg 
continued  the  next  day,  with  inability  to  move  the  leg.  It 
was  found  by  measurement  to  be  larger  than  the  other,  above 
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the  knee,  but  not  below  it.  She  had  no  phlegmasia  dolens, 
and  the  pain  and  difficulty  in  moving  the  leg  continued  but 
five  days.  On  the  eighth  day  after  the  attack  of  these  symp- 
toms, she  was  suddenly  seized,  while  walking  in  the  ward, 
with  very  severe  dyspnoea.  Her  surface  rapidly  became  cold, 
her  countenance  expressed  great  anguish,  and  the  pulse  was 
very  small  and  feeble.  After  the  use  of  ammonia  and  whiskey 
she  rallied.  But  the  next  day  her  pulse  was  132,  her  respira- 
tion 32.  She  was  strictly  enjoined  to  remain  in  bed,  and  the 
bladder  wa$  emptied  by  the  catheter.  The  urine  was  now  for 
the  first  tiilie  found  to  be  highly  albuminous,  nearly  one-half 
becoming  solidified  on  applying  heat  and  nitric  acid.  On  the 
third  day  f.fter,  contrary  to  orders,  she  rose  from  her  bed  to 
go  to  the  water-closet,  when  she  fell  on  the  floor,  and  died  in 
a  few  moments,  apparently  asphyxiated.  The  autopsy  re- 
vealed dirk  coagula  in  right  auricle  and  ventricle,  fibrinous 
and  slig/itly  adherent  coagula  in  pulmonary  arteries.  Both 
•kidnevs  were  hicrlilv  congested.    The  vena  cava  contained  a 
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fibrinous  clot,  which  obstructed  both  renal  veins.  The  left 
femorfJ.  vein  contained  a  pale,  firm  coagulum,  more  strongly 
adherent  to  the  coats  of  the  vessel  than  that  in  the  vena  cava. 

Although  many  of  the  old  writers  had  noticed  these  coagu- 
lations, and  theorized  as  to  their  causes  and  pathological  signifi- 
cance, and  Yan  Swieten,  more  than  one  hundred  and  twenty- 
five  years  ago,  had  demonstrated  by  repeated  experiments  that, 
if  coagulation  takes  place  in  the  veins  and  the  clots  are  car- 
ried to  the  heart,  the  animals  suffer  great  anguish  in  breathing 
and  speedily  die,  yet  these  facts  received  but  little  attention 
from  the  medical  world  until  Yirchow,  of  Berlin,  made 
his  great  pathological  discovery  relative  to  thrombosis  and 
embolism.  Our  late  distinguished  countryman,  Meigs,  was 
one  of  the  earliest  to  report  a  case  of  death  from  this  cause, 
the  significance  of  which  he  appreciated,  but  his  theory  in  re- 
gard to  the  lining  membrane  of  the  vein,  the  endangium, 
which  he  regarded  as  the  blood-making  tissue,  prevented  him 
from-  really  making  the  pathological  discovery  which  he  so 
nearly  approached. 
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As  the  terms  thrombosis  and  embolism  have  been  used 
somewhat  loosely,  the  author  of  the  paper  denned  them  as  fol- 
lows :  Thrombosis  meaning  the  arrest  of  the  circulation  by 
coagulation,  in  either  the  veins,  the  arteries,  or  the  lymphatics. 
The  Greek  word  embolus  means  something  inserted  like  a 
wedge,  something  blocking  up.  Embolism,  therefore,  implies 
that  the  circulation  has  been  blocked  up  by  something  trans- 
ported from  some  other  point,  and  the  nucleus  of  the  blocking 
agent  may  be  a  fragment  of  a  clot,  an  excrescence  from  the 
aortic  valves,  a  pus-globule  carried  in  the  circulation  until  it 
enters  a  vessel  of  too  small  a  calibre  to  allow  it  to  pass  on.  So 
there  may  be  arterial,  venous,  or  capillary  embolism,  each  of 
which  has  an  important  pathological  result.  It  is  obvious 
that,  if  the  embolus  is  in  a  vein,  it  is  always  carried  toward 
the  heart ;  if  in  an  artery,  it  is  carried  in  a  direction  from  the 
heart. 

To  the  late  Sir  James  Y.  Simpson  belongs  the  merit  of 
first  describing  arterial  thrombosis  as  a  lesion  of  the  puerperal 
state.  Since  the  publication  of  his  essay,  quite  a  number  of 
cases  have  been  reported ;  but  it  is  undoubtedly  a  very  rare 
affection. 

The  symptoms  of  arterial  thrombosis  are,  absence  of  arte- 
rial pulsation  below  the  thrombus ;  sometimes  increased  force 
of  pulsation  above  the  thrombus  ;  pain,  sometimes  very 
severe,  below  the  seat  of  the  thrombus  ;  coldness  of  the  limb ; 
temporary  paralysis  of  the  limb.  The  cause  of  arterial  throm- 
bosis is  no  doubt  in  a  large  majority  of  cases  an  embolus, 
whose  original  seat  was  the  heart.  In  most  cases  where  this 
has  occurred  in  the  puerperal  woman,  the  patient  was  known 
to  have  previously  had  rheumatism  or  endocarditis.  But  in 
some  cases,  it  seems,  the  embolus  is  a  clot,  which  has  originally 
formed  in  the  left  side  of  the  heart,  for  the  symptoms  of  car- 
diac distress  have  preceded  the  signs  of  local  obstruction, 
while  the  valves  of  the  heart  have  been  free  from  disease. 

The  hamiatologists,  Andral  and  Gavarret,  Becquerel  and 
Ilodier,  have  shown  that  in  pregnancy,  as  well  as  in  various 
diseases,  as  cancer,  tuberculosis,  typhus  fever,  etc.,  there  is  a 
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peculiar  modification  of  the  proportion  of  the  normal  elements 
of  the  blood,  which  consists  in  an  excess  of  the  amount  of 
fibrine  and  serum  and  a  deficiency  of  the  blood-corpuscles, 
and  this  condition  has  been  termed  hyperinosis.  There  re- 
sults from  this  modification  a  special  tendency  to  coagulation, 
termed  by  Vogel  inopexia. 

Barnes,  Hervieux,  and  the  author  of  this  paper,  believe 
that  puerperal  toxaemia  may  rapidly  develop  inopexia,  inde- 
pendent of  hyperinosis. 

Thrombosis  or  embolism  of  the  pulmonary  arteries  is  a  very 
grave  and  not  a  very  rare  affection  of  the  puerperal  period. 
The  thrombosis  is  sometimes  spontaneous  or  primary,  in  other 
cases  it  is  the  result  of  an  embolus,  the  embolus  being  a  clot 
from  a  thrombus  in  the  veins.  This  is  no  doubt  the  cause  of 
sudden  or  rapid  deaths,  which  follow  phlegmasia  dolens,  and 
sometimes  occur  in  typhus  fever,  rheumatism,  phthisis,  etc. 

The  symptoms  of  this  lesion  are  great  difficulty  and  an- 
guish in  breathing,  quick,  rapid,  feeble  pulse,  coldness  of  sur- 
face, convulsive  contractions  of  the  muscles  of  the  chest,  and, 
in  short,  the  patient  dies  from  asphyxia.  Cases  were  detailed  : 
one  a  patient  of  Dr.  I.  E.  Taylor,  another  a  patient  of  Dr.  C. 
A.  Budd,  where  death  took  place  suddenly,  when  the  patients 
were  apparently  convalescent,  from  phlegmasia  dolens.  A 
patient  of  Dr.  Cheeseman,  who  had  previously  symptoms  of 
venous  thrombosis  in  the  left  leg,  but  did  not  have  phlegmasia 
dolens,  suddenly  was  seized  with  symptoms  of  asphyxia  and 
other  signs  of  embolism  of  the  pulmonary  artery.  This  was 
followed  by  evidences  of  pulmonary  infarctions,  as  pain  in  the 
chest,  cough,  bloody  sputa,  etc.  Her  death  occurred  in  the 
fourth  attack. 

It  is  probable  that  many  cases  of  this  character  recover  by 
the  fragmentation  and  absorption  of  the  clot. 

It  was  formerly  believed  that  venous  thrombosis  was  gen- 
erally the  result  of  phlebitis,  but  the  pathological  researches 
of  Virchow,  Charcot,  and  others,  seem  to  have  conclusively 
demonstrated  that  thrombosis  is  infinitely  more  frequently  the 
cause  of  phlebitis  than  the  consequence  of  it. 
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In  the  treatment  of  this  affection,  the  paper  urged  the  im- 
portance of  not  hastily  giving  up  the  case,  the  use  of  carbon- 
ate of  ammonia  and  other  stimulants,  the  importance  of  opi- 
ates, equally  necessary  as  in  other  shocks,  and,  above  all,  such 
conduct  and  manner  on  the  part  of  the  medical  attendant  as 
will  inspire  hope  and  confidence,  and  keep  up  the  morale  of 
the  patient. 

The  paper  referred  to  the  relation  of  venous  thrombosis, 
uterine,  renal,  afad  pulmonary,  and  also  its  bearing  on  pyaemia, 
all  of  which  is  of  great  interest  in  connection  with  general 
pathology  equally  with  the  special  pathology  of  the  puerperal 
period. 

The  Academy  then  adjourned. 


Stated  Meeting,  October  17,  1872.    De.  E.  R.  Peaslee,  Peesident, 

in  the  Ohaie. 

The  President  announced  the  reception  of  the  Edinburgh 
Medical  Journal  for  October,  1872,  and  Dr.  Yandell's  ad- 
dress before  the  American  Medical  Association  in  1872. 

Dr.  Gurdon  Buck  exhibited  a  patient  on  whom  he  had 
made  an  operation  for  the  restoration  of  his  nose,  bitten  on"  by 
a  drunken  sailor.  A  large  flap  was  taken  from  the  forehead 
to  supply  the  deficiency  at  the  end  of  the  nose,  and  a  flap 
from  the  bridge  and  base  of  the  nose  slid  up  to  partly  fill  the 
space  on  the  forehead. 

Dr.  B.  Howard  read  a  short  paper  on  "The  Preventable 
Deaths  from  Drowning  in  the  Metropolitan  District  of  New 
York." 

Dr.  L.  D.  Bulkley  (by  invitation)  read  a  paper  on 
"Acne."    (Published  elsewhere.) 
The  Academy  then  adjourned. 


Stated  Meeting,  JTovembee  7,  1872.    De.  E.  R.  Peaslee,  Peesident, 

ix  the  Ciiaie. 

Drs.  Adoniram  B.  Judson,  Simeon  N.  Leo,  and  T.  D wight 
Martin,  were  elected  Resident  Fellows. 
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The  paper  of  Dr.  Bulexey  on  "  Acne  "  was  discussed  by 
Drs.  Weisse,  Peters,  Taylor,  Howard,  Brown,  Bulkley, 
and  Peaslee. 

The  Academy  then  adjourned. 


Stated  Meeting,  Xoyember  21,  1872.    Dk.  E.  E.  Peaslee,  President, 

IX  THE  CHAIE. 

Dr.  Austin  Flint  read  the  paper  for  the  evening,  entitled 
"A  Contribution  to  the  Etiology  of  Pulmonary  Tuberculosis." 
(Published  elsewhere.) 

The  Academy  then  adjourned. 


Stated  Meeting,  December  5,  1872.    Dk.  E.  R.  Peaslee,  President, 

in  the  Chair. 

The  Annual  Reports  were  read. 

Officers  for  the  ensuing  year  were  nominated. 

Dr.  Francesco  Dichiara,  of  Palermo,  Italy,  was  elected  a 
Corresponding  Fellow. 

The  President  announced  the  receipt  of  "  The  Institutes 
of  Medicine,"  and  "  Physiology  of  the  Soul  and  Instinct," 
presented  by  the  author,  Dr.  Martyn  Palne. 

Dr.  D.  B.  St.  John  Boosa  read  a  paper  entitled  "  Chronic 
]Son-Suppurative  Inflammation  of  the  Middle  Ear." 

This  disease  he  divided  into  two  forms,  catarrhal  and  prolif- 
erous. Proliferous  inflammation  is  that  non-suppurative  mid- 
dle-ear disease  in  which  there  is  scarcely  any  evidence  of  dis- 
ease of  the  pharynx  or  of  impermeability  or  swelling  of  the  Eu- 
stachian tube.  It  has  been  known  as  sclerosis  of  the  middle  ear, 
or  otitis  media  hypertrophica.  The  subjective  and  objective 
symptoms  of  these  forms  of  disease  were  dwelt  upon  at  length. 
The  pathology  was  illustrated  by  the  reports  of  Toynbee  and 
others.  The  causes  are  such  as  dispose  to  inflammation  of  mu- 
cous membranes,  and  were  given  in  detail.  The  treatment  was 
then  discussed,  the  paper  concluding  with  an  historical  sketch 
of  operations  upon  and  through  the  membrana  tympani. 

The  Academy  then  adjourned. 
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Stated  Meeting,  December  19,  1872.    Dr.  E.  R.  Peaslee,  President, 
in  tiie  Chair. 

The  President  announced  the  receipt  of  the  Edinhurgh 
Medical  Journal  and  the  Guardian  for  December,  1872. 
Drs.  John  Ellis  Blake,  A.  B.  Judson,  Max.  J.  Reinfelder, 
Simeon  N.  Leo,  and  T.  Dwight  Martin,  were  inaugurated 
Kesident  Fellows. 

Dr.  Stephen  Smith  then  read  a  paper  on  "  Errors  of  Diag- 
nosis and  Treatment  of  Aneurism." 

The  Academy  then  adjourned. 


Stated  Meeting,  January  2,  1873.  Dr.  E.  R.  Peaslee,  President,  in 

the  Chair. 

Drs.  Charles  Rodensteln  and  F.  Le  Roy  Satterlee  were 
elected  Resident  Fellows. 

The  President  announced  the  receipt  of  a  work  entitled 
"  Testament  Medicale,  Philosophique  et  Litteraire,"  and  sev- 
eral pamphlets  from  Dr.  Dumont,  of  Rennes,  France. 

The  annual  election  resulted  in  the  choice  of  the  follow- 
ing gentlemen  : 

President^  Dr.  Austin  Flint. 

Vice-President  (to  fill  vacancy),  Dr.  W.  C.  Roberts. 
Vice-President,  Dr.  Samuel  T.  Hubbard. 
Trustee,  Dr.  E.  R.  Peaslee. 
Committee  on  Admissions,  Dr.  E.  Eliot. 
Committee  on  Medical  Ethics,  Dr.  E.  Krackowizer. 
Committee  on  Medical  Education,  Dr.  A.  C.  Post. 
Dr.  C.  A.  Leale  read  a  report  from  the  Section  of  Obstet- 
rics and  Diseases  of  Women  and  Children. 
The  Academy  then  adjourned. 


Stated  Meeting,  January  16,  1873. 

ADDRESS  OF  DR.  E.  R.  PEASLEE,  Retiring  President. 

Fellows  of  the  New  York  Academy  of  Medicine: 

The  moment  has  now  arrived  which  relieves  me  of  the 
office  which  your  generosity  gave  me  two  years  ago,  but  noth- 
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ing  will  ever  deprive  me  of  a  full  appreciation  and  a  grateful 
recollection  of  the  honor  thus  conferred. 

I  entered  upon  my  official  duties  with  misgivings,  being 
aware  that  I  have  no  special  talent  in  that  direction.  I  have 
performed  them  according  to  my  ability  in  the  midst  of  other 
pressing  duties,  and  not  seldom — as  any  one  else  would  have 
done — to  the  neglect  of  the  latter  ;  and  I  now  relinquish  them 
with  a  twofold  pleasure.  In  the  first  place,  I  much  need  the 
time  for  otjier  pressing  demands  ;  and,  in  the  second,  I  have 
the  great  satisfaction  of  seeing  next  in  this  chair,  one  whom  I 
have  long  recognized  as  a  friend,  and  who  will,  I  know,  per- 
form its  duties  both  efficiently  and  conscientiously. 

I  know  you  will  extend  to  him  the  same  generous  support 
which  you  have  accorded  to  me.  It  must  always  be  the  fact, 
in  an  organization  like  this,  that  the  scientific  labor  is  per- 
formed by  a  comparatively  small  number  of  the  members — 
.much  smaller,  indeed,  than  should  be  the  case.  I  have  aimed 
to  bring  new  laborers  into  the  field,  but  there  are  still  many 
others  who,  I  hope,  will  no  longer  delay  to  take  prominent 
parts,  but  will  respond  to  the  call  to  do  so  by  my  successor. 

On  the  other  hand,  the  members  of  the  Academy  may 
very  much  embarrass  the  presiding  officer,  though  without  any 
such  intention — and  I  now  speak  from  experience.  The  Presi- 
dent must,  of  course,  have  a  definite  programme  for  at  least 
three  or  four  meetings  of  the  Academy  in  advance ;  and, 
though  the  Academy  has  the  undoubted  right  to  substitute 
or  interpolate  any  other  proceedings,  as  it  may  see  fit,  it  may 
also  sometimes,  by  introducing  a  trivial  matter  to  occupy  the 
time,  or  by  voting  to  adjourn  fifteen  minutes  too  soon,  entirely 
break  up  the  arrangements  of  the  President,  and  embarrass  him 
and  those  he  had  engaged  to  read  papers,  for  several  weeks  after- 
ward. For  example  :  It  must  be  admitted  that  the  discussion 
of  a  paper  should  occur — unless  it  is  thought  necessary  to  wait 
for  its  publication — on  the  evening  of  and  immediately  after 
its  reading.  It  is,  therefore,  to  be  assumed  that  it  will  not  be 
postponed  without  a  sufficient  reason.  But  sometimes  a  mem- 
ber wishes  to  go  home  immediately  after  the  reading,  and, 
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looking  at  his  time-keeper,  finds  it  already  late,  i.  e.,  9j-  or 
even  10  o'clock — and,  therefore,  he  moves  that  the  discussion 
be  deferred  to  the  next  meeting.  There  are  several  gentlemen 
present  who  are  prepared  to  discuss  the  paper,  but  who  will 
probably  not  be  able  to  be  present  also  at  the  next  meeting. 
But  the  Academy  votes,  almost  as  a  matter  of  course,  to  ad- 
journ, and  the  consequence  is,  that  few  if  any  remarks  are 
made  on  the  paper  at  the  next  meeting.  As  a  matter  of 
course  also,  the  same  injustice  is  done,  and  the  same  discour- 
tesy committed,  to  the  next  reader,  i.  e.,  the  discussion  is  again 
deferred  to  the  following  meeting,  and  under  the  circumstances 
actually  for  want  of  time. 

Now,  this  may  be  avoided  in  two  ways :  First,  if  any  mem- 
ber wishes  to  go  home  after  the  paper  has  been  read,  he  may 
quietly  do  so,  without  moving  that  everybody  else  shall  also 
be  sent  home;  or,  secondly,  the  President  may  be  asked 
whether  his  arrangements  for  the  next  meetings  will  be  inter- 
fered with  by  the  postponement,  and,  if  so,  the  Academy  may 
vote  down  the  motion.  In  my  own  judgment,  the  former 
course  would  be  much  the  most  beneficial  to  the  Academy, 
since  I  have  observed  that  the  person  who  moves  the  post- 
ponement of  the  discussion  is  almost  certain  not  to  manifest  any 
further  interest  in  it,  and  sure  to  be  absent  when  it  does  come 
off.  But,  if  the  motion  be  made,  it  remains  for  the  Academy 
to  decide. 

One  illustration  more.  Your  President  has  previously 
arranged  for  matter  enough  entirely  to  fill  a  particular  even- 
ing to  a  late  hour,  in  consequence  of  the  introduction  of  some 
extra  subject  which  could  not  be  deferred,  when  some  indi- 
vidual comes  here,  without  any  previous  notification,  with  a 
patient  he  wishes  to  show  to  the  Academy — the  case  being 
one  of  interest  to  himself,  at  any  rate,  and  to  the  Academy, 
perhaps — perhaps  not.  The  President  cannot  give  him  the 
time  without  injustice  to  those  already  engaged,  and  states 
this  fact,  and  requests  the  gentleman  to  defer  his  case  till  the 
next  meeting.  The  latter  then  appeals  to  the  Academy,  ask- 
ing for  a  very  short  time  only,  since  he  does  not  wish  to 
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trouble  his  patient  to  come  again ;  the  Academy  grants  the 
privilege ;  the  gentleman  takes  snch  time  as  he  pleases,  and 
the  consequence  again  is,  that  the  principal  paper  is  deferred, 
and  its  reading  ended  so  very  late  that  the  discussion  must  be 
put  over  to  the  next  meeting.  Again  the  discussion  fails, 
therefore,  and  the  whole  programme  is  again  disturbed  for  the 
three  or  four  subsequent  meetings. 

Of  course,  a  president  will  treat  with  courtesy  and  con- 
sideration all  the  members  of  this  Academy;  but  both  courtesy 
and  consideration  are  due,  first  of  all,  to  the  reader  of  the 
paper  for  the  evening ;  and  no  other  member's  claims  or  con- 
venience should  be  allowed  to  conflict  with  his,  or  can  do  so 
without  injustice  to  him. 

I  trust,  gentlemen,  that  you  will  pardon  me  for  these  re- 
marks, since  they  do  not  demand  an  increase  of  power  for 
your  presiding  officer,  but  only  such  an  amount  of  discretion 
as  the  best  good  of  the  Academy  demands. — And  now,  my 
friend,  will  you  allow  me  to  induct  you  to  the  chair,  to  which 
you  have  been  elected  with  such  an  unusual  degree  of  unanim- 
ity that  you  need  no  special  introduction  here.  Your  name,* 
indeed,  suggests  a  nature  and  constitution  very  hard  and  very 
unimpressible  :  but  we  know  it  is  a  misnomer  in  these  respects  ; 
for,  though  too  rough  a  friction  would  certainly  make  the  fire 
fly,  we  have  always  found  you  the  high-minded  and  sympa- 
thetic man,  and  the  genial  gentleman,  as  well  as  the  finished 
scholar,  the  distinguished  author,  and  the  skillful  practitioner. 

The  Academy  has  honored  you  by  its  preference.  I  know 
you — being  such — will  not  fail  to  honor  the  Academy,  in  the 
chair  to  which  you  are  now  elected ;  and  I  present  you,  for 
your  guidance,  the  Constitution  and  By-Laws  of  this  Associa- 
tion. 


16 


*  Dr.  A.  Flint. 
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DR.  A.  FLINT'S  INAUGURAL  ADDRESS. 

Fellows  of  the  Academy  of  Medicine  : 

A  biennial  election  offers  a  fitting  occasion  for  bringing 
before  us  the  objects  of  our  association,  in  order  to  see  if  any 
thing  can  be  done  to  give  greater  efficiency  to  the  means  for 
their  accomplishment.  These  objects  are  expressed  in  the 
Constitution  thus  :  The  cultivation  of  the  science  of  medicine, 
the  advancement  of  the  character  and  honor  of  the  profession, 
the  elevation  of  the  standard  of  medical  education,  and  the 
promotion  of  the  public  health. 

First  and  chiefly,  the  means  for  the  accomplishment  of 
these  objects  are  the  communications,  discourses,  and  discus- 
sions at  the  stated  meetings  of  the  Academy.  These  means 
constitute  the  important  purpose  for  which  the  meetings  are 
held.  To  endeavor  to  secure  for  the  successive  stated  meet- 
ings able  papers,  which,  in  addition  to  their  intrinsic  value, 
will  be  useful  in  calling  forth  profitable  debate,  is  the  most 
prominent  of  the  duties  pertaining  to  the  office  which  I  am  to 
enter  upon  to-night.  It  is  obvious  that  success  here  must  de- 
pend on  the  cooperation  of  the  Fellows  of  the  Academy.  I 
shall  enter  upon  my  official  duties  with  the  belief  that  I  may 
count  upon  this  essential  cooperation.  I  will  add,  I  have  had 
already  abundant  reason  to  anticipate  that  I  shall  not  be  dis- 
appointed in  this  respect. 

It  is  well  for  us  to  keep  constantly  in  mind  the  fact  that 
the  great  purpose  of  our  meetings  relates  to  the  accomplish- 
ment of  the  objects  for  which  the  Academy  was  instituted.  All 
the  time  devoted  to  deliberation  on  irrelevant  matters,  and  on 
the  needless  or  unduly  prolonged  consideration  of  questions 
which  are  trivial,  or  of  merely  personal  interest,  is  a  deduction 
from  the  limited  period  which  should  be  devoted  to  the  great 
purpose  of  the  meetings.  This,  as  I  am  aware,  is  a  common- 
place truth  ;  but,  when  our  conduct  is  to  be  regulated  by  com- 
mon-place truths,  they  can  hardly  be  kept  too  constantly  be- 
fore us. 

I  will  venture  a  few  remarks  with  respect  to  our  debates. 
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It  is  notorious  that,  in  almost  all  assemblages,  there  are  some 
who  are  over-ready  to  talk,  and  there  are  others  who  are  over- 
reluctant  to  have  their  voices  heard.  The  natural  consequence 
is,  the  former  talk  too  much,  and  the  latter  too  little,  if  at  all. 
It  would  be  strange  if  the  meetings  of  the  Academv  were  en- 
tirely  exceptional  in  this  respect.  A  very  simple  mode  of  ac- 
tion, if  strictly  followed,  will  prevent  redundancy  of  debate. 
It  is  to  keep  before  the  mind  the  inquiry,  "  Have  I  any  thing  to 
say  which  will  promote  the  great  purpose  of  the  meetings,  by 
the  addition  of  facts,  the  citation  of  opinions,  or  the  elucida- 
tion in  any  way  of  the  subjects  under  discussion."  A  modifica- 
tion of  this  inquiry  will  render  it  alike  a  rule  of  conduct  for 
those  who  habitually  abstain  from  speaking  or  speak  too  little  : 
Can  I  say  any  thing  which  will  promote  the  great  purpose 
of  the  meeting  ?  Whenever  any  Fellow  can  answer  this  in- 
quiry affirmatively,  he  is  bound  to  speak.  Keeping  in  view 
the  objects  of  the  Academy  is  here  important.  Our  organiza- 
tion is  not  for  polemical  practice  or  display.  The  Academy  is 
not  a  mental  gymnasium  or  a  "  debating  society."  Hence, 
there  should  be  but  one  motive  in  entering  into  debates, 
namely,  to  contribute  facts  or  opinions,  and  to  elucidate  the 
topics  under  discussion.  It  is  hardly  necessary  to  add,  but 
the  fact  seems  through  modesty  to  be  lost  sight  of  by  some  of 
the  Fellows,  that  the  duty,  not  to  say  privilege,  of  participat- 
ing in  debates  belongs  to  the  younger,  as  well  as  the  older  of 
those  who  may  be  in  attendance  at  the  meetings. 

The  importance  of  making  preparation  beforehand  for  en- 
gaging in  debate  is  a  point  to  be  considered.  To  be  able, 
without  preliminary  reflection  or  study,  to  do  justice  to  a  scien- 
tific subject,  one  must  be  very  familiar  with  it.  In  general, 
it  may  be  said  that  such  a  degree  of  familiarity  can  only  be  the 
result  of  the  attention  incident  to  authorship  or  oral  teaching. 
With  reference  to  this  point,  it  seems  to  me  desirable  that, 
whenever  practicable,  ample  previous  notice  should  be  given 
of  the  subjects  which  will  come  up  for  discussion.  The  cus- 
tom of  submitting  views  in  writing,  whenever  the  previous 
notice  is  sufficient  to  admit  of  it,  should,  as  it  seems  to  me,  be 
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encouraged.  They  who  have  had  personal  experience  in  the 
matter,  and  all  who  have  had  their  observations  directed  there- 
to, must  be  satisfied  that  the  pen  is  a  most  useful  instrument 
in  restraining  immature  utterances,  thereby,  and  also  in  other 
ways,  promoting  accuracy,  precision,  and  clearness  in  the  enun- 
ciation of  facts,  opinions,  and  arguments. 

In  furtherance  of  the  objects  of  the  Academy,  it  is  of  course 
important  that  the  meetings  should  be  well  attended.  How 
is  this  to  be  secured  ?  Undoubtedly,  neither  by  entreaty,  nor 
scolding.  It  is  certain  that  a  large  representation  of  the  Fel- 
lows at  successive  meetings  can  never  be  effected  by  importu- 
ning them,  generally  or  collectively,  to  come,  or  by  reproaches 
for  non-attendance.  Nor  would  it  be  desirable,  were  it  feasible, 
to  obtain  full  meetings  by  such  methods.  If  the  meetings  can 
be  rendered  sufficiently  attractive  by  the  papers  which  are 
presented,  and  the  discussions  which  follow,  many  Fellows  will 
come ;  if  otherwise,  few  will  be  present.  Largely-attended 
meetings,  therefore,  while  they  are  highly  desirable  with  refer- 
ence to  the  objects  of  the  Academy,  are  also  evidence  of  the 
work  which  is  done  for  the  accomplishment  of  these  objects. 

Another  point  may  be  touched  upon  in  this  connection. 
It  is  the  desirableness  of  a  punctual  attendance  at  our  meet- 
ings. Unless  the  meetings  commence  at  the  appointed  hour, 
not  only  are  some  subjected  to  the  annoyance  of  delay,  but 
discussions  are  sometimes  prevented,  or  prematurely  ended, 
owing  to  the  lateness  of  the  hour.  The  by-laws  require  that 
twenty-one  resident  Fellows  shall  be  necessary  to  constitute  a 
quorum.  Not  unfrequently  there  is  considerable  loss  of  time 
in  obtaining  the  registration  of  this  number.  Anticipating 
this,  some  are  accustomed  to  come  late,  in  order  to  avoid  wait- 
ing for  the  business  of  the  evening.  Let  it  be  considered  that, 
if  they  who  do  this  will  come  punctually,  the  probability  is 
that  the  work  could  begin  promptly  at  the  appointed  hour, 
and  none  would  be  exposed  to  the  annoyance  of  waiting. 

The  publication  of  papers  of  interest  and  value  has  always 
been  a  feature  of  this  institution;  and  all  must  admit  that  im- 
portant contributions  to  medical  literature  are  contained  in 
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the  printed  Bulletins  and  Transactions  which  have  emanated 
from  the  Academy.  These  publications,  however,  have  had  a 
very  limited  circulation  beyond  the  Fellows  of  the  Academy ; 
and  this  has  been  a  serious  drawback  in  the  way  of  their  use- 
fulness. A  recent  improvement  consists  in  having  but  one 
publication,  namely,  the  Transactions,  into  which  the  Bulle- 
tin has  been  merged.  I  submit  for  consideration  the  inquiry 
whether  it  would  not  be  a  further  improvement  to  issue  the 
Transactions  in  a  yearly  volume.  If,  among  the  contributions 
during  a  year,  those  were  to  be  selected  for  publication  which 
are  especially  deserving  of  preservation,  they  would  prove  a 
volume  which  could  hardly  fail  soon  to  be  in  request  by  the 
members  of  the  medical  profession  throughout  this  country 
and  in  other  countries.  Under  these  circumstances,  to  be 
ranked  among  the  contributors  to  the  volume  would  become 
an  honor  to  be  coveted ;  and  herein  would  be  an  additional 
inducement  to  contribute  elaborate  and  able  articles.  It  is 
certainly  a  matter  of  reproach  that  the  metropolis  of  our  coun- 
try is  wanting  in  a  serial  of  this  description  ;  and,  with  proper 
effort,  why  should  not  the  Transactions  of  the  New  York 
Academy  of  Medicine,  after  some  years,  form  a  series  of  vol- 
umes of  which  the  American  medical  profession  would  be 
justly  proud  ?  Why  should  we  not,  in  this  respect,  emulate 
the  Boyal  Medical  and  Chirurgical  Society  of  London  ?  Any 
one  who  has  had  occasion  to  consult  the  long  series  of  vol- 
umes which  have  emanated  from  this  Society,  cannot  fail  to 
appreciate  the  pertinency  of  citing  its  labors  in  this  direction, 
as  offering  to  us  an  example  and  encouragement.  With  all 
due  respect  to  the  medical  periodical  press,  were  we  successful 
in  emulating  this  Society  in  the  character  of  an  annual  volume 
of  Transactions,  it  would  not  be  the  case  as  it  now  is,  that  con- 
tributors of  papers  read  at  the  meetings  of  the  Academy  care 
but  little  for  their  appearance  in  the  printed  Transactions,  pre- 
ferring rather  that  they  should  be  given  to  the  medical  public 
in  the  columns  of  a  medical  journal. 

There  is  another  matter  of  no  little  importance,  to  which  I 
should  not  fail  to  make  reference.    It  is  the  possession  of  an  ap- 
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propriate  building.  This  lias  been  considered  a  desideratum 
from  the  organization  of  the  Academy.  The  by-laws  require,  as 
one  of  the  duties  of  the  trustees,  that  they  take  charge  of  the 
building-fund.  A  considerable  sum  for  this  fund  is  already 
acquired.  No  one  can  doubt  that,  from  the  possession  of  an 
appropriate  building,  many  advantages  would  accrue — advan- 
tages, not  limited  to  the  Fellows  of  the  Academy,  but  embrac- 
ing the  interests  of  the  profession  at  large,  both  in  ISTew  York 
and  throughout  the  country.  I  shall  content  myself  with  this 
simple  reference  to  the  matter,  the  more  because  it  will  be  en- 
tered into  by  those  far  more  competent  to  enforce  its  claims 
on  the  attention  of  the  Academy. 

Finally,  the  Academy  of  Medicine  is  one  of  several  organ- 
izations in  this  city  for  similar  or  kindred  objects.  Between 
these  several  organizations  there  should  be  maintained  rela- 
tions which  involve  only  a  spirit  of  honorable  rivalry.  It  is  a 
well-established  axiom  that  an  individual  never  raises  himself 
by  efforts  to  depreciate  a  competitor ;  and  this  maxim  is  equal- 
ly true  as  applied  to  associations.  "Not  only  are  the  different 
organizations  laboring  for  essentially  the  same  objects,  but,  to 
a  considerable  extent,  they  embrace  the  same  laborers  for  these 
objects.  To  my  mind  it  reflects  great  credit  upon  the  medical 
profession  of  this  city,  that  these  organizations  are  carried  on 
entirely  without  antagonism,  each  apparently  being  pervaded 
by  the  catholic  spirit  of  our  motto,  "  Una  fides,  altare  com- 
muned 

Thanking  you  for  the  honor  wmich  you  have  been  pleased 
to  confer  on  me,  and  believing  that  true  gratitude  is  expressed 
better  in  actions  than  by  words,  I  pledge  my  earnest  efforts  in 
behalf  of  the  important  objects  of  the  Academy. 

The  President  then  announced  the  paper  o'i  the  evening, 
of  which  the  following  is  an  abstract : 
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THE  CAUSES,  TREATMENT,  AND  PREVENTION  OF  ABORTION. 

By  A.  S.  CHURCH,  M.  D. 

Mr.  President  and  Fellows  of  the  Academy  : 

An  abortion  is  understood  to  be  the  expulsion  of  the  foetus 
from  the  uterus  before  it  has  attained  the  degree  of  develop- 
ment necessary  to  render  it  viable. 

This  period  is  usually  fixed  at  about  the  eud  of  the  sixth 
month  of  pregnancy. 

It  is  not  uncommon  for  a  foetus  to  be  born  alive  as  early  as 
the  fourth  month,  and  live  for  several  hours ;  and  cases  are  re- 
ported where  foetuses  born  at  the  fifth  month,  and  even  at  the 
fourth,  have  lived  and  reached  maturity,  but  they  are  exceed- 
ingly rare,  and  there  is  usually  present  the  possibility  of  error 
in  the  calculation. 

Statistics  of  the  frequency  of  abortions  vary  largely  by 
different  authors :  Collins  gives  1  in  66  births ;  Beatty,  1  in 
57;  Churchill,  1  in  26;  La  Chapelle,  1  in  189 ;  Deubel,  1  in 
12 ;  in  my  own  practice,  1  in  25. 

This  great  variation  is  easily  explained.  Statistics  from  hos- 
pital records  show  a  much  smaller  percentage  of  abortions  than 
when  obtained  from  private  practice,  for  the  reason  that  few 
pregnant  women  enter  the  lying-in  hospital  until  after  the 
sixth  month,  a  period  beyond  which  abortions  occur.  Careful 
inquiry  reveals  the  fact  that  many  abortions  occur  early 
in  pregnancy  for  which  the  physician  is  not  consulted,  so  that 
probably  the  correct  proportion  is  about  1  in  16  or  18  births. 

Abortions  occur  more  frequently  during  the  early  months 
of  pregnancy  than  at  any  other  subsequent  time,  and  it  may 
be  laid  down  as  a  rule  that  the  shorter  the  period  of  preg- 
nancy the  greater  the  liability  to  an  abortion.  The  twentieth 
day  after  conception  has  taken  place,  that  is,  about  the  time 
the  menses  would  have  returned,  and  at  every  subsequent  pe- 
riod of  four  weeks,  spontaneous  abortions  are  particularly 
liable  to  occur,  the  danger  growing  less  as  pregnancy  ad- 
vances. .  .  . 

The  general  causes  of  abortion  are  as  follows :  1.  Acci- 
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dental ;  2.  Constitutional ;  3.  Diseases  of  the  uterus  and  ap- 
dages ;  4.  Diseases  of  the  ovum ;  5.  Provoked  abortions ;  6. 
Abortions  from  habit. 

Under  the  first  head  may  be  mentioned  blows  upon  the 
abdomen  of  the  mother,  causing  injury  to  the  uterus,  direct 
injury  to  the  foetus,  or  haemorrhage  from  partial  or  complete 
separation  of  the  placenta ;  the  concussion  of  falls,  whereby 
the  placenta  may  be  detached  or  the  umbilical  cord  ruptured  ; 
injuries  arising  from  certain  kinds  of  labor,  exercise,  or 
amusement;  violent  coitus;  coughing;  sneezing;  vomiting; 
the  use  of  drastic  purgatives,  or  irritating  enemata;  mental 
emotions.,  and  morbid  impressions. 

Of  the  constitutional  causes  and  diseases  affecting  the 
mother's  health,  the  most  prominent  of  which  are  the  exanthe- 
mata, particularly  scarlet  fever,  typhoid  fever,  and  small-pox, 
a  severe  attack  of  either  being  almost  invariably  accompanied 
or  followed  by  a  miscarriage;  thoracic  diseases,  by  their 
cough  ;  abdominal,  particularly  of  the  bladder  and  rectum,  by 
their  contiguity  to  the  uterus  ;  syphilis  ;  uraemia  ;  hydraemia  ; 
anaemia ;  malaria,  and  plethora. 

Of  the  diseases  of  the  uterus  and  its  appendages,  are  acute 
and  chronic  metritis ;  all  diseases  of  the  os  and  cervix,  whether 
inflammation,  engorgement,  ulceration,  a  patulous  state  of  the 
os,  injuries  to  the  cervix  by  unhealed  lacerations  from  a  pre- 
vious delivery,  or  injuries  by  the  uterotome ;  cancer ;  tumors ; 
displacements ;  adhesions  from  previous  inflammations ;  volu- 
minous abdominal  tumors,  preventing  the  growth  of  the 
uterus ;  excessive  rigidity  of  the  uterine  fibres  and  their  con- 
sequent resistance  to  growth  ;  and  hyperesthesia  of  the  uterus. 

Under  the  head  of  diseases  of  the  ovum  will  be  found  by 
far  the  larger  proportion  of  the  causes  of  abortions.  The 
feeble  attachment  of  the  placenta  to  the  uterine  wall  during 
the  early  months  of  gestation,  and  its  liability  to  become  sep- 
arated from  slight  causes,  and  the  extreme  tenuity  of  the  mem- 
branes and  vessels  of  the  early  embryo,  rendering  them  liable 
to  numerous  accidents,  account  for  many  embryotic  deaths. 
A  few  of  the  most  prominent  causes  are  as  follows :  Diseases 


Hew  York  Academy  of  Medicine. 


243 


of  the  placenta — as  atrophy ;  hypertrophy ;  inflammation  ; 
fatty  degeneration  ;  placental  apoplexy  ;  embolism  of  the  um- 
bilical vessels  from  placental  apoplexy;  separation  of  the 
placenta,  or  rupture  of  the  cord  from  its  being  too  short,  or 
being  wound  around  the  child's  neck  or  limbs ;  knotting  of 
the  cord ;  diseases  of  the  cord  or  membranes ;  dropsy  of  the 
cord  ;  amniotic  dropsy ;  effusion  of  blood  between  the  mem- 
branes; syphilis  transmitted  to  the  ovum,  either  through  the 
spermatic  fluid  or  the  mother  ;  and  other  diseases  of  the  par- 
ents, as  a  vitiated  spermatic  fluid  from  a  father  debilitated 
by  debauchery  or  old  age.  Nearly  all  the  diseases  to  which 
young  children  are  liable  have  been  found  to  affect  the  foetus 
in  utero  and  cause  its  death. 

Provoked  abortions  are  such  as  are  generally  resorted  to 
for  criminal  purposes,  or  such  measures  as  are  adopted  by  the 
physician  with  a  laudable  object.  .  .  . 

In  regard  to  abortions  from  habit,  we  meet  with  women 
who  are  in  good  health,  who  conceive  readily,  apparently  have 
no  uterine  disease,  who  use  all  necessary  care  to  preserve  the 
ovum,  and  still  have  abortion  after  abortion,  occurring  always 
about  the  same  period  of  gestation.  They  come  on  without 
any  apparent  exciting  cause,  and  are  very  properly  termed 
abortions  from  habit.  .  .  . 

An  abortion  occurring  early  in  pregnancy,  either  from 
habit  or  from  causes  destroying  the  ovum,  other  than  violent, 
is  not  usually  attended  with  much  trouble.  The  ovum  slips 
away  with  but  little  pain,  and  usually  without  much  more 
loss  of  blood  than  attends  an  ordinary  menstrual  flow  ;  but,  if 
it  arises  from  an  accident  which  disturbs  the  placental  attach- 
ment, haemorrhage  becomes  a  prominent  and  often  an  alarm- 
ing symptom. 

Provoked  abortions  are  usually  very  troublesome.  The 
constitutional  symptoms  are  prominent,  the  pains  are  hard, 
and  continue  for  a  day  or  two,  sometimes  for  several  days ;  the 
haemorrhage  is  profuse,  often  dangerous ;  the  placenta  is  fre- 
quently retained ;  metritis,  metro-peritonitis,  and  death,  often 
follow.    The  explanation  (independently  of  direct  injuries  to 
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the  patient)  why  this  kind  of  abortion  is  attended  with  such 
unpleasant  results  perhaps  may  be,  that  the  embryo,  its  at- 
tachments, and  the  uterus,  are  in  a  perfectly  healthy  condition, 
and  the  uterus  is  not  easily  provoked  to  expel  that  which  is  in 
no  wTay  a  foreign  body ;  and,  as  the  embryo  is  not  usually 
destroyed  until  it  is  expelled,  and  the  pains  then  cease,  a  por- 
tion of  the  placental  attachment  remains  for  some  time,  allow- 
ing a  haemorrhage  that  is  difficult  to  control. 

A  complete  cessation  of  the  movements  of  the  foetus,  after 
they  have  been  distinctly  felt,  absence  of  the  beating  of  the 
foetal  heart,  a  cessation  of  the  enlargement  of  the  abdomen,  or 
a  diminished  size,  a  feeling  of  coldness  and  weight  in  the 
hypogastrium,  with  flaccid  breasts,  indicate  a  dead  foetus,  and 
signs  of  its  expulsion  may  be  encouraged. 

The  three  important  symptoms  which  demand  considera- 
tion, are  pain,  haemorrhage,  and  an  escape  of  the  amniotic 
fluid. 

When  called  to  a  patient  that  has  symptoms  of  threatened 
abortion,  our  first  duty  is  to  decide  whether  the  patient  is 
really  pregnant ;  second,  whether  the  symptoms  are  those  of 
abortion ;  and,  if  so,  is  an  abortion  inevitable  ?  To  settle  the 
first  point  will  sometimes  require  quite  as  much  tact  and 
shrewdness  as  medical  skill.  If  the  pains  are  without  distinct 
remissions,  and  precede  the  haemorrhage,  and  are  relieved  by 
an  increased  flow,  the  cause  probably  is  uterine  congestion.  If, 
on  the  contrary,  the  haemorrhage  precedes  the  pains,  and  the 
pains  gradually  increase  in  severity,  with  distinct  remissions,  a 
miscarriage  is  imminent.  If,  on  making  a  digital  examination, 
the  cervix  is  found  to  retain  its  normal  length  and  thickness, 
and  the  ovum  cannot  be  felt,  and  the  liquor  amnii  has  not 
escaped,  no  matter  how  great  the  haemorrhage,  there  is  hope 
that  an  abortion  may  be  prevented ;  but,  if  the  neck  has  be- 
come short,  and  the  os  patulous,  and  if,  during  the  pain,  the 
membranes  can  be  felt  to  be  tense,  and  protrude,  the  proba- 
bility is,  that  the  ovum  will  escape  in  spite  of  efforts  to  pre- 
vent it. 

The  treatment  should  be  preventive,  so  long  as  there  is 
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a  reasonable  prospect  of  success.  Nervous  fears  should  be 
quieted,  the  patient  directed  to  assume  the  recumbent  pos- 
ture, and  each  symptom  should  be  controlled  as  early  as  pos- 
sible. Pains  should  be  quieted  by  anodyne  enemata,  repeated 
as  often  as  necessary.  When  the  uterus  shows  a  tendency  to 
cast  off  the  ovum  at  each  pregnancy,  owing  to  abnormal  con- 
ditions within  itself,  it  may  become  necessary  to  use  an  ano- 
dyne enema  or  suppository  every  night  for  two  or  three  weeks, 
in  the  mean  time,  giving  attention  to  the  general  health  of  the 
patient,  and  the  condition  of  the  bowels.  Haemorrhage  should 
be  controlled  by  astringents  applied  to  the  vagina  or  os  uteri. 
The  soft  sponge,  saturated  with  alum-water  or  tannin,  squeezed 
nearly  dry,  and  applied  against  the  os,  is  far  more  effectual 
than  astringents  administered  internally.  Their  internal  ad- 
ministration seems  to  do  but  little  good  in  arresting  haemor- 
rhage, and  considerable  harm  in  disturbing  digestion  and  con- 
stipating the  bowels.  The  only  internal  remedy  that  I  have 
used  with  any  satisfaction  to  arrest  uterine  haemorrhage  is 
ergot.  When  the  bleeding  seems  to  come  from  a  congested  os 
or  cervix,  and  is  not  profuse,  and  even  slight  disturbance  of  the 
placental  attachment  is  suspected,  from  ten  to  twenty  drops  of 
Squibb's  fluid  extract  of  ergot  may  be  given  three  or  four  times 
a  day,  with  satisfactory  results.  If  the  patient  is  plethoric,  has 
been  accustomed  to  a  pretty  large  menstrual  flow,  and  is  in 
the  early  months  of  pregnancy,  the  flow  had  better  not  be 
checked  with  astringents.  A  moderate  bleeding  from  the  arm 
will  do  more  to  preserve  the  ovum  than  any  thing  else.  The 
recumbent  posture  should  not  be  insisted  upon  for  more  than 
two  or  three  days.  Confinement  to  the  bed  soon  deranges  the 
health,  the  appetite  is  lost,  the  patient  becomes  nervous,  and  I 
think  is  much  more  likely  to  abort  than  if  she  is  allowed  to  be 
up  and  take  moderate  exercise.  It  is  not  necessary  to  enjoin 
perfect  rest  until  haemorrhage  is  controlled.  A  patient  can 
wear  a  sponge  of  the  size  of  an  egg,  medicated  with  alum,  and 
be  around  the  house  without  losing  a  drachm  of  blood  a  day, 
when  several  ounces  would  be  lost  without  the  use  of  this  ap- 
plication.   I  always  keep,  ready  for  use,  sponges  soaked  in  a 
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solution  of  alum,  tannin,  or  acetate  of  lead,  and  then  moder- 
ately compressed.  I  find  them  convenient,  both  for  vaginal 
and  uterine  application.  Those  intended  for  introduction 
within  the  os  need  to  be  more  firmly  compressed,  smaller,  and 
with  the  addition  of  a  small  quantity  of  gum-acacia,  to  pre- 
vent a  too  rapid  expansion,  and  thereby  consequent  failure  of 
introduction.  Haemorrhage  may  be  so  alarming  as  to  require 
not  only  the  sponge,  but  a  thorough  tamponing  of  the  vagina. 
This,  of  course,  will  be  likely  to  cause  the  death  of  the  ovum  by 
a  separation  of  the  placental  attachment,  if  the  bleeding  comes 
from  the  placenta,  but  there  seems  to  be  no  choice  in  the  mat- 
ter, and  there  is  the  possibility  that  a  clot  may  close  the  bleed- 
ing vessels,  and  the  ovum  be  preserved.  A  tampon  does  not 
necessarily  cause  the  destruction  of  the  ovum. 

The  haemorrhage  may  not  come  from  a  separation  of  the 
placenta,  or  any  portion  of  it.  It  may  come  from  an  open 
vein  just  within  the  os,  or  from  an  injury  to  the  vagina,  and, 
in  either  case,  the  tampon  would  be  successful  in  arresting  the 
haemorrhage  without  much  risk  to  the  ovum.  TVe  are  not 
always  sure,  when  called  to  a  case  of  uterine  haemorrhage,  that 
a  knitting-needle,  intended  to  be  introduced  into  the  uterine 
cavity,  may  not  have  caused  simply  a  vaginal  wound,  and  that 
the  ovum  has  not  been  injured  by  either  the  instrument  or 
the  haemorrhage,  and  will  not  be  by  its  arrest. 

In  the  latter  months  of  pregnancy,  if  it  becomes  necessaiw 
to  tampon  the  vagina,  the  effect  should  be  watched,  for  inter- 
nal haemorrhage  may  take  place,  and  endanger  the  life  of  the 
patient.  As  haemorrhage  is  not,  usually,  very  troublesome  dur- 
ing the  early  months,  and,  if  it  is  decided  that  an  abortion  is 
inevitable,  it  had  better  be  allowed  to  come  unassisted,  for  the 
ovum  may  be  expelled  entire,  while  any  assistance  with  the 
finger  is  pretty  sure  to  rupture  the  membranes,  allowing  an 
escape  of  the  foetus,  with  a  retention  of  the  placenta,  and  a 
troublesome  haemorrhage.  An  abortion  after  the  third  month 
is  usually  accompanied  with  a  rupture  of  the  membranes,  after 
which  the  foetus  escapes  readily  enough,  and  the  placenta  is 
commonly  retained  for  several  days,  if  no  assistance  is  rendered. 
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If  it  can  be  hooked  down  with  the  finger,  and  removed  at  once, 
it  is  well  to  do  so,  but  this  is  not  always  easily  accomplished. 
If  it  is  detached,  it  is  advisable  to  make  pretty  persevering  ef- 
forts to  remove  it,  and,  if  the  finger  fails,  Dewees's  blunt  hook, 
or  a  pair  of  placental  forceps,  may  be  found  very  useful.  ]$o 
harm  need  be  done  with  either.  In  some  cases,  the  placenta 
remains  attached  to  the  uterus,  and,  immediately  after  the 
foetus  is  expelled,  the  os  closes  so  firmly  as  to  render  it  impos- 
sible to  introduce  the  finger,  except  by  a  tiresome  and  painful 
process  of  dilatation.  The  haemorrhage  ceases,  and  the  uterus 
shows  no  disposition  to  expel  its  contents  for  several  days. 
Under  such  circumstances,  it  seems  better  to  wait  than  to  use 
the  force  necessary  to  remove  the  placenta.  I  am  well  aware 
of  the  supposed  danger  of  such  a  course.  Haemorrhage  may 
come  on,  at  a  time  when  assistance  is  not  easily  obtained,  and 
the  life  of  the  patient  be  jeopardized,  or  septicaemia  may  result 
from  a  putrid  placenta.  I  have  never  seen  harm  from  such 
delay,  and  think  the  danger  considerably  magnified.  I  have 
for  the  last  two  or  three  years,  when  I  found  it  necessary,  or 
advisable,  to  leave  the  placenta  undelivered,  introduced  a  car- 
bolized  sponge-tent  into  the  os,  and  tamponed  the  vagina,  and, 
on  removing  the  tent  a  few  hours  after,  have  succeeded,  with 
but  little  trouble,  in  getting  the  placenta  ;  or,  if  I  still  found 
it  attached,  introduced  another  tent,  and  waited  a  few  hours 
longer,  in  the  mean  time  giving  a  few  doses  of  ergot.  In  re- 
moving  the  placenta  that  has  not  been  cast  off,  either  with 
the  finger  or  an  instrument,  there  is  great  danger  that  a  por- 
tion will  remain  attached,  and  keep  up  a  constant  haeinor- 
rhage  for  days  and  weeks,  and  cause  far  more  trouble  and  dan- 
ger than  to  adopt  the  plan  just  proposed.  I  think  there  is 
more  danger,  both  of  haemorrhage  and  septicaemia,  from  the 
retention  of  a  portion,  than  the  whole  placenta  ;  in  fact,  so 
long  as  the  plecenta  remains  entire  and  attached,  there  is  no 
danger  from  putrid  absorption,  for  there  is  no  decomposition. 
If  the  placenta  is  not  expelled  within  twelve  or  eighteen  hours, 
it  will  usually  remain  about  a  week,  when  haemorrhage  will 
set  in,  and  the  placenta  will  be  found  in  the  neck,  and  can  be 
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hooked  down  without  any  trouble.  Occasionally,  a  placenta 
will  be  retained  for  several  months,  without  haemorrhage  or 
any  unpleasant  symptom.  I  remember  one  case  when  it  was 
retained  for  three  months,  and  when  expelled  bore  no  evidence 
of  decomposition.  In  one  case  recorded,  the  placenta  of  a 
five  months'  foetus  was  never  expelled.  This  patient  had  no 
haemorrhage,  no  lochia,  but  was  troubled  with  a  tolerably  pro- 
fuse leucorrhcea  for  several  months,  and  general  debility.  Her 
health  became  completely  restored,  and  she  has  borne  several 
children  since. 

Besides  the  danger  from  haemorrhage  and  septicaemia,  a 
retained  placenta  may  become  the  nucleus  for  a  polypoid 
growth ;  therefore,  if  not  expelled  within  reasonable  time,  it 
is  better  to  dilate  the  cervix  by  tents,  and  remove  it,  than  to 
risk  the  dangerous  consequences  of  its  retention.  Ergot  used 
for  this  purpose  will  be  unsuccessful,  except  the  cervix  first 
be  dilated  ;  then,  no  doubt,  it  will  assist  both  in  controlling 
haemorrhage  and  expelling  the  contents  of  the  uterine  cavity. 

The  treatment  by  preventive  measures  I  have  only  alluded 
to  in  cases  where  symptoms  of  abortion  are  already  present. 
The  time  for  successful  treatment  is  in  the  intervals  between 
gestations,  and  after  pregnancy  has  taken  place,  before  symp- 
toms have  manifested  themselves. 

To  be  successful,  a  thorough  knowledge  of  the  history  and 
causes  of  previous  miscarriages  is  essential.  If  it  depends 
upon  the  bad  condition  of  the  patient,  such  measures  as  will 
improve  her  general  condition  should  be  prescribed.  If  from 
syphilitic  influences,  appropriate  treatment  of  both  husband 
and  wife  may  become  necessary.  If  from  uterine  disease,' 
either  of  the  os,  cervix,  or  body,  it  should  receive  special  at- 
tention, and  an  important  part  of  the  treatment  consists  in  re- 
quiring total  abstinence  from  cohabitation  for  several  months, 
not  only  to  avoid  the  irritation  and  excitement  caused  by  the 
act,  if  the  patient  is  already  pregnant,  but  to  avoid  preg- 
nancy, and  thereby  give  the  organ  complete  rest,  and  a  sys- 
tem reduced  by  previous  abortions  time  to  rally.  If  from  dis- 
placements, they  should  be  remedied  by  appropriate  measures. 
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If.  from  excessive  sensibility  and  contractility  of  the  uterine 
fibres,  it  is  particularly  necessary  that  the  organ  should  have 
a  long  rest,  and  the  advantages  of  change  of  air,  sea-bathing, 
and  the  use  of  arsenic,  should  be  employed.  When  conception 
has  taken  place,  there  is  still  time  for  much  to  be  done,  both 
by  treatment  and  advice. 

The  plethoric  patient  can  lose  a  little  blood  from  the  arm 
every  month  with  benefit,  at  the  time  when  the  menses  would 
have  appeared.  If  there  is  general  plethora,  it  is  very  neces- 
sary ;  if  local,  although  the  general  appearance  of  the  patient 
may  contraindicate  it,  a  small  bleeding  will  be  well  borne, 
and  the  danger  of  miscarriage  very  much  lessened.  Patients 
who  have  a  periodic  discharge  of  blood  from  the  uterus  for 
the  first  three  or  four  months  seldom  miscarry.  JSTature  re- 
lieves them  of  the  local  plethora. 

I  am  not  quite  prepared  to  accept  Nature's  suggestion  and 
apply  leeches  to  the  os  after  pregnancy  has  commenced,  but  I 
once  had  the  good  fortune  to  carry  a  patient  safely  through  her 
pregnancy,  who  had  been  subject  to  numerous  abortions,  by 
applying  leeches  to  the  os  after  pregnancy  had  advanced  two 
months,  to  relieve  what  I  supposed  was  a  local  plethora — being 
unconscious  at  the  time  of  her  pregnant  condition.  The  feeble, 
anaemic  female  needs  moderate  exercise  in  the  open  air,  and 
the  long-continued  use  of  iron  ;  |nd,  if  she  suffers  from  leticor- 
rhcea  and  a  soft,  relaxed  os,  daily  astringent  injections,  or  the 
use  of  astringent  vaginal  suppositories.  The  chlorotic  patient 
will  be  benefited  by  the  use  of  iron  and  the  chlorate  of  potash. 
An  irritable  condition  of  the  uturus  may  need  frequent  ano- 
dyne enemata  per  rectum.  Irregularity  of  the  bowels,  either 
constipation  or  diarrhoea,  needs  attention.  Syphilis,  either  in 
the  man  or  woman,  requires  a  careful  and  long-continued  mer- 
curial course  of  treatment.  I  have  no  knowledge  of,  or  faith 
in,  any  special  remedies  to  prevent  abortion,  except  mercury 
in  syphilis.  Sauter  highly  extols  the  use  of  savin  in  fifteen- 
grain  doses,  three  times  a  day,  for  three  or  four  months,  to 
correct  the  pernicious  habit ;  and  Simpson,  and  subsequently 
Barker,  of  this  city,  are  equally  as  sanguine  in  the  use  of  the 
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chlorate  of  potash  in  large  doses  and  long  continued.  I  have 
given  the  latter  remedy  a  thorough  trial  several  times,  but  it 
has  failed  to  meet  my  expectations.  The  quantity  recom- 
mended is  so  great  that  I  find  difficulty  in  getting  my  patients 
to  persevere  with  it.  The  only  cases  in  which,  it  seems  appli- 
cable, are  ansemic  females.  To  such  I  still  give  the  chlorate 
in  smaller  doses,  and  in  conjunction  with  iron,  with  benefit. 
I  am  well  satisfied  that  many  cases  of  threatened  death  of  the 
foetus  from  defective  nutrition,  caused  by  impoverished  blood 
or  by  defective  placental  circulation,  either  from  too  small  a 
placenta  or  fatty  degeneration,  have  by  the  use  of  this  treat- 
ment been  carried  safely  to  the  full  term. 

Dr.  Fordyce  Barker  then  exhibited  a  specimen  of  a  per- 
fect and  entire  ovum,  expelled  at  about  the  fifth  month  of 
gestation,  with  the  placenta  attached.  The  mother,  forty-two 
years  of  age,  had  had  four  children,  the  eldest  sixteen,  the 
youngest  seven,  since  the  birth  of  which  she  had  not  been 
pregnant  until  the  present  time.  She  menstruated  August  3d, 
and  supposed  that  her  period  recurred  again  October  3d,  miss- 
ing September,  but  in  October  the  loss  was  slight  for  two 
days  only.  November  15th,  she  again  had  a  loss  of  blood  for 
two  clays.  As  the  symptoms  which  accompanied  former  preg- 
nancies were  absent,  she  did  not  believe  herself  to  be  pregnant, 
but  supposed  that  she  was  suffering  from  irregularities  which 
were  clue  to  a  "  change  of  life."  Her  husband  had  been  seri- 
ously ill  for  ten  days  past,  and  she  had  endured  great  fatigue 
and  anxiety  from  this  cause.  Five  days  since  she  began  to 
lose  some  blood,  and  complained  of  pain  in  the  bach,  but  with 
no  symptoms  of  uterine  contraction.  She  was  advised  to  go 
to  bed,  and  camphor  and  hyoscyamus-pills  were  given  to  in- 
duce sleep,  as  opium  produced  in  her  the  opposite  effect.  At 
half-past  eight  yesterday  morning  the  entire  ovum  was  ex- 
pelled, after  an  hour  and  a  half  of  severe  labor.  The  duration 
and  intensity  of  pain  she  described  as  being  quite  as  severe  as 
the  labors  at  full  term  of  gestation.  Her  husband,  who  is 
convalescing  from  severe  illness,  when  giving  his  consent  to 
have  the  specimen  taken  away,  facetiously  remarked  that  he 
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supposed  that  the  doctor  wished  to  add  to  his  medical  bill  his 
services  as  undertaker. 

Dr.  Baukee  then  proceeded  to  discuss,  with  some  minute- 
ness of  detail,  certain  points  in  the  paper  of  Dr.  Church.  He 
was  firmly  convinced  that  a  healthy  ovum  is  not  easily  sepa- 
rated from  a  healthy  uterus.  One  of  the  very  few  points  in  which 
he  should  feel  obliged  to  dissent  from  the  author  of  the  paper 
was,  that  abortion  was  ever  due  to  a  "  habit  of  the  system." 
The  term  only  covered  our  ignorance  of  the  real  cause  of  the 
death  and  expulsion  of  the  ovum,  at  a  given  period  in  repeated 
pregnancies.  In  the  progress  of  science,  in  those  cases  where 
the  cause  of  these  repeated  abortions  cannot  be  explained  by 
any  known  condition  of  the  maternal  system,  constitutional  or 
local,  or  by  any  known  pathology  of  the  ovum  itself,  we  may 
yet  discover  what  the  real  disease  of  the  ovum  is.  The  pathol- 
ogy of  the  ovum  and  the  placenta  is  yet  to  be  fully  studied. 
In  the  five  years  which  had  elapsed  since  he  read  a  paper  on 
this  subject,  which  was  published  in  the  Medical  Record, 
June  1,  1868,  he  believed  he  had  acquired  some  additional 
knowledge  from  a  careful  study  of  the  cases  which  had  come 
under  his  observation,  but  all  must  admit  that  the  symptoms 
indicating  disease  of  the  ovum  are  very  obscure,  and  the  di- 
agnosis of  the  disease  very  difficult.  He  related  one  case 
illustrating  this' point :  A  lady,  who  had  five  times  miscarried 
between  the  sixth  and  seventh  month,  came  to  this  city  from 
San  Francisco,  with  the  anxious  hope  that  she  might  give 
birth  to  a  living  child  in  her  sixth  pregnancy.  She  was  first 
seen  by  the  doctor  on  the  16th  of  September.  She  had  the 
appearance  of  perfect  health,  and  the  most  careful  investiga- 
tion failed  to  elicit  any  information  which  would  explain  the 
cause  of  her  previous  miscarriage.  She  was  now,  as  she  sup- 
posed, about  six  months  pregnant.  The  sounds  of  the  foetal 
heart  were  very  distinct.  There  appeared  to  be  no  indication 
for  treatment,  and  the  patient  seemed  somewhat  disappointed 
when  told  this  by  the  doctor.  On  the  28th  of  September  he 
was  again  called  to  see  her,  and  found  her  extremely  despond- 
ent, saying  that  she  felt  exactly  as  she  did  when  her  previous 
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miscarriages  occurred,  but  she  had  no  symptoms  indicating 
such  a  danger,  except  that  her  countenance  was  anxious  and 
worn,  her  pulse  was  quick,  and  her  temperature  100°.  The 
sounds  of  the  foetal  heart  were  distinct.  The  next  morning  her 
moral  depression  was  great,  her  pulse  112,  her  temperature 
103°,  and  her  tongue  white.  The  sounds  of  the  foetal  heart 
were  feeble,  and  too  rapid  for  him  to  count.  But  she  had  no 
haemorrhage,  no  uterine  pain,  but  an  obscure,  ill-defined  pain 
and  weight  over  the  lumbar  region.  Abdominal  palpation 
gave  entirely  negative  results.  The  urine  had  been  examined 
by  Dr.  Flint,  Jr.,  and  pronounced  normal.  A  vaginal  ex- 
amination revealed  no  abnormal  condition  of  the  cervix,  but 
pressure  upon  the  posterior  wall  of  the  uterus  caused  pain,  and 
the  rectal  touch  gave  a  peculiar  boggy  sensation  to  the  finger, 
and  caused  faintness  and  nausea.  These  were  absolutely  all 
the  signs  and  symptoms  that  could  be  ascertained.  Placen- 
titis was  suspected,  and  the  patient  was  with  some  difficulty 
persuaded  to  submit  to  venesection.  About  sixteen  ounces 
of  blood  were  taken  from  the  arm,  and  it  was  to  him  very 
interesting  to  remark  that  after  the  bleeding  the  sounds  of 
the  foetal  heart  were  much  more  distinct  and  were  easily 
counted  as  140  per  minute.  She  was  kept  in  bed  for  a  few 
days,  but  afterward  she  was  advised  to  go  out  and  take  exer- 
cise as  much  as  possible,  short  of  great  fatigue.  She  was  given 
chlorate  of  potash  in  twenty-grain  doses,  three  times  a  clay. 
She  took  eleven  ounces  of  the  chlorate  between  this  time  and 
the  period  of  the  labor.  December  28th  she  was  delivered,  of  a 
perfectly  healthy  girl,  weighing  six  and  one-third  pounds.  It 
was  very  thin,  but  vigorous,  and  has  grown  fat  rapidly  since 
birth.  On  examination  of  the  placenta,  there  was  a  colorless 
fibrinous  deposit,  nearly  two  inches  in  diameter,  in  the  centre 
of  the  placenta.  There  had  evidently  been  a  circumscribed 
centric  placentitis. 

As  to  other  points  in  the  paper,  Dr.  Barker  could  not  speak 
from  personal  experience  as  to  the  use  of  ergot  as  a  prophy- 
lactic against  abortions,  but  many  writers  concurred  with  the 
author  of  the  paper  in  recommending  it  for  this  purpose.  He 
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never  used  the  ergot  to  facilitate  the  expulsion  of  a  portion  of 
retained  ovum,  but  chiefly  used  it  to  promote  involution  in 
those  cases  of  passive  haemorrhage  which  are  sometimes  met 
with  after  abortion.  He  had  used  the  ergotine  hypoder- 
mically  for  this  purpose.  His  experience  had  not  been  favor- 
able in  using  this  agent  in  alcoholic  solutions,  as  recommended 
by  some  German  writers,  as  Hildebrandt,  Drasch,  Langenbeck, 
as  the  injection  caused  severe  local  pain,  and  in  two  instances 
was  followed  bv  troublesome  abscess.  Dr.  Barker  used  ergo- 
tine  3  ij ;  aq.  purse,  glycerine,  aa  3  ij — six  drops  then  con- 
tain one  grain  of  ergotine.  But,  on  the  whole,  he  was  disposed 
to  believe  that  he  got  just  as  good  results  from  the  ergot  when 
used  as  rectal  enema,  two  drachms  of  Squibb's  fluid  extract, 
with  an  ounce  of  thin  starch  or  arrow-root,  thrown  and  re- 
tained in  the  rectum.  He  agreed  with  the  author  of  the 
paper  in  the  belief  that  the  mistake  was  sometimes  made  of 
keeping  the  patient  too  long  in  the  recumbent  posture,  to  pre- 
"vent  a  tendency  to  abortions.  Every  thing  which  enfeebles 
the  general  health  increases  the  liability  to  abortion. 

He  referred  to  the  error  of  assuming  that  the  ovum  is  dead 
from  the  amount  of  blood  lost,  the  use  of  opiates,  astringents, 
the  tampon,  and  other  measures,  and  concluded  by  expressing 
his  assent  to  most  of  the  doctrines  advocated  in  the  paper 
which  had  been  read,  and  his  appreciation  of  the  author's 
honest,  conscientious  work. 

The  Academy  then  adjourned. 


Stated  Meeting,  Febeuaey  G,  1S73.    De.  Austin  Flint,  Peesidext, 

ra  TnE  Chaie. 

Dk.  TT.  B.  Lewis  was  elected  a  non-Resident  Fellow. 

The  Peesedext  announced  the  death  of  De.  James  L. 
Beowx.  on  the  4th  inst.,  aged  forty-two  years/and  appointed  a 
committee  to  present  suitable  resolutions. 

Dr.  Church's  paper  on  the  "  Causes,  Treatment,  and  Pre- 
vention of  Abortion,*'  was  then  discussed  by  Drs.  Peaslee 
Caeo,  Chadsey,  and  Eobeets. 

The  Academy  then  adjourned. 
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Stated  Meeting,  Febettaey  20,  1873.    De.  Austin  Flint,  Peesident, 

in  the  Chaie. 

The  President  announced  the  reception  of  the  "  Transac- 
tions of  the  Royal  Medical  and  Chirurgical  Society  of  Lon- 
don," vol.  lv.,  and  proceedings  of  same  Society,  vol.  vii.,  part 
xxxv.,  the  Edinburgh  Medical  Journal  for  January,  1873, 
and  Verhandlungen  der  Physikal  Medicin  Gesellschaft  in 
Wurtzburg,  as  contributions  to  the  library. 

Dr.  H.  D.  Noyes  then  exhibited,  with  the  magic  lantern, 
a  large  number  of  illustrations  of  the  retina  and  optic  nerve,  in 
health  and  disease. 

The  Academy  then  adjourned. 


Stated  Meeting,  Maech  6,  1873.    De.  Austin  Flint,  Peesident,  in 

the  Chaie. 

The  Peesident  announced  the  reception  of  two  copies  of 
the  "  Report  of  the  Supervising  Surgeon  of  the  Marine  Hos- 
pital Service  of  the  United  States,"  for  1872,  presented  by  Dr. 
J.  M.  Woodworth,  and  the  Edinburgh  Medical  Journal  for 
February,  1873. 

Dr.  C.  A.  Leale  then  read  the  paper  of  the  evening,  en- 
titled 

OBSERVATIONS  ON  THORACENTESIS  (THORACOCENTESIS— 
PARACENTESIS  THORACIS). 

By  CHARLES  A.  LEALE,  M.  D. 

Mr.  President  and  Fellow- Academicians  : 

From  the  earliest  history  of  surgery,  we  read  of  the  oper- 
ation of  opening  into  the  thorax  for  the  removal  of  the  prod- 
ucts of  disease ;  and  yet  there  are  patients  permitted  to  die 
in  this  our  advanced  state  of  surgical  knowledge,  after  having 
been  bled,  purged,  and  blistered,  in  vain  attempts  to  produce 
absorption,  rather  than  be  saved  by  thoracentesis,  which,  as  I 
will  this  evening  endeavor  to  show  by  recorded  cases  occur- 
ring during  the  past  eight  years,  not  only  rescues  the  patient 
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from  immediate  death,  but  can  also  be  the  means  of  commen- 
cing a  convalescence  which  may  end  in  the  restoration  to  per- 
fect health. 

Surely,  in  some  instances,  we  might  exclaim  that,  in  the 
multiplicity  of  the  new,  many  old  and  valued  precepts  are 
neglected. 

The  history,  in  brief,  of  thoracentesis,  commences  with 
Hippocrates  and  his  followers,  who,  in  purulent  collections, 
used  the  knife,  the  caustic,  and  the  hot  iron,  to  open  the  chest 
and  give  exit  to  the  pus.* 

Ambroise  Pare  has  the  credit  of  having  been  the  first  to 
use  the  trocar  and  canula  for  the  withdrawal  of  fluid  from  the 
thoracic  cavity.f 

In  1624,  Gerome  Goulu  alleged  that  he  succeeded  more 
frequently  in  puncturing  the  chest  for  hydrothorax  than 
when  he  performed  abdominal  paracentesis  for  ascites.  % 

In  1658,  Bontius,  for  the  first  time,  took  up  in  a  precise 
manner  the  subject  of  allowing  air  to  be  introduced  into  the 
chest.  § 

In  1841,  Prof.  Skoda,  and  Prof.  Schuh,  of  the  Vienna 
School  of  Medicine,  published  an  important  work  on  this 
therapeutical  subject.  || 

In  1844,  Prof.  Trousseau  read  a  memoir  before  the  Acad- 
emy, on  paracentesis  thoracis.  T 

During  the  past  twenty  years,  Dr.  Henry  I.  Bowditch,  of 
Boston,  has  operated  on  at  least  one  hundred  and  fifty-four  per- 
sons, making  two  hundred  and  fifty  tappings — more  times, 
perhaps,  than  any  other  man  in  this  country.** 

In  Dr.  Bowditch's  first  case,  the  trocar  and  canula  of  Dr. 
Morrill  Wyman  were  used,  with  a  suction-pump  attached,  but 

*  "  (Euvres  completes  d'Ambroise  Pare,"  par  J.  F.  Malgaine,  tome 
*i.,  Paris,  1840. 

t  Lectures  on  Empyema,  by  Mr.  Guthrie,  London  Lancet,  June, 
1853. 

X  Trousseau's  "  Clinical  Medicine,"  vol.  iii.,  English  edition, 

§  Ibid.  1  Ibid  1"  Ibid. 

**  Bulletin  of  the  1ST.  Y.  Academy  of  Medicine,  vol.  iv.,  No.  1. 
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since  that  time  Dr.  B.  has  devised  an  instrument,  his  modifi- 
cation of  the  trocar  and  canula,  by  which  he  thinks  the  opera- 
tion is  rendered  less  painful. 

In  January,  1865,  Prof.  Austin  Flint,  at  his  Bellevue 
Hospital  clinique,  removed  over  two  pints  of  pus  from  the 
chest  of  an  adult  male,  by  a  very  simple  apparatus  devised  by 
himself.  It  consisted  of  trocar  and  canula,  about  six  inches 
in  length,  and  corresponding  in  diameter  to  a  !No.  12  catheter 
(English  measurement).  To  the  end  of  the  canula  was  at- 
tached one  of  Davidson's  India-rubber  syringes,  which  was 
manipulated  and  the  quantity  mentioned  withdrawn  while  the 
patient  was  quietly  sitting  upright  in  a  chair.* 

In  the  spring  of  1865,  I  operated  by  incising  the  intercos- 
tal space  with  scalpel,  then  introducing  a  ~No.  8  male  silver 
catheter,  to  the  end  of  which  a  Davidson's  India-rubber  sy- 
ringe was  fastened,  and  withdrew  sixty-eight  ounces  of  exceed- 
ingly offensive  pus ;  closed  wound  hermetically  ;  no  more  pus 
collected  in  chest ;  and,  four  years  afterward,  heard  that  the 
patient  was  enjoying  good  health.  The  history,  in  brief,  is  as 
follows : 

Case  I.  Removal  of  Sixty -eight  Ounces  of  Pus- from 
Chest ;  Wound  closed;  Recovery  of  Patient. — Captain  N.  B., 
One  Hundred  and  Forty-second  Pennsylvania  Volunteers,  aged 
twenty-eight  years;  wounded  at  Petersburg,  April  1,  1865,  by 
a  conical  ball,  which  entered  one-fourth  of  an  inch  to  the  left 
of  the  ensiform  cartilage ;  passed  beneath  ribs,  through  lung 
of  right  side,  making  its  exit  at  the  eighth  rib  on  a  line  below 
the  axillary  space.  Haemoptysis  followed,  and  lasted  for  sev- 
eral hours. 

29th.  —  He  was  admitted  to  officers'  ward,  Armory 
Square  Hospital,  Washington.  On  physical  examination,  I 
found  the  two  lower  lobes  of  right  lung  collapsed,  and 
partial  solidification  of  the  upper  lobe.  There  was  consider- 
able febrile  movement,  he  had  become  very  much  emaciated, 
and  expectorated  a  very  large  quantity  of  the  usual  rusty 
sputa. 


*  ''Private  Notes  of  Clinical  Cases,"  by  C.  A.  Leale. 


New  York  Academy  of  Medicine. 


257 


One  ounce  of  champagne  and  one  ounce  beef-extract  were 
given  each  alternate  hour  while  awake,  and  the  severe  pleu- 
ritic pains  controlled  by  the  hypodermic  use  of  morphine. 

Jlay  Oth. — While  examining  him,  I  easily  produced  the 
splashing  sound,  when  shaking  him  suddenly.  The  line 
denoting  the  height  at  which  the  fluid  came,  while  in  the  sit- 
ting posture,  was  about  two  inches  above  the  right  nipple. 
Not  wishing  then  to  operate,  I  left  the  ward,  seeing  him  twice 
a  day.  The  pus  rapidly  accumulated,  and  in  two  or  three 
days  I  was  hastily  called  to  see  him,  the  nurses  stating  that  he 
was  gasping  for  breath,  and  apparently  dying.  On  arriving 
at  the  tent  where  he  had  been  transferred,  to  get  the  benefit 
of  fresh  air,  I  found  him  sitting  up  in  bed  supported  by  two 
nurses,  gasping  agonizingly  for  breath.  Both  wounds  made 
by  bullet  had  entirely  healed. 

I  immediately  made  a  valvular  incision  near  the  eighth  rib ; 
introduced  a  Xo.  8  male  silver  catheter,  so  that  its  extremity 
nearly  reached  the  diaphragm  (about  four  inches  below  the 
opening).  To  the  free  extremity  of  the  catheter  a  Davidson's 
syringe  was  easily  attached,  when,  by  slow  suction,  sixty-eight 
ounces  of  thick,  decomposing  pus  were  withdrawn. 

The  stench  of  the  liquid  was  so  intolerable  that  long  be- 
fore the  termination  several  of  the  attendants  became  faint 
and  left.  The  catheter  was  now  withdrawn,  when  the  integu- 
ment was  firmly  held  over  the  valvular  opening,  and  the 
wound  hermetically  sealed.  The  operation  had  not  termi- 
nated fifteen  minutes  before  he  expressed  great  relief,  and 
from  that  time  he  steadily  improved  in  health. 

26/.^. — Twenty  days  after  the  operation,  before  leaving 
for  his  home,  I  examined  him,  finding  that  he  was  rapidly 
regaining  the  use  of  his  lung.  He  then  easily  walked  a  mile, 
and  was  apparently  in  a  condition  for  a  speedy  and  complete 
recovery.  In  answer  to  a  letter  from  me,  four  years  after 
being  wounded,  he  stated  that  he  was  enjoying  excellent 
health. 

Case  II.  Traumatic  Empyema*  free  Opening  for  Drain- 
age of  Pus  ;  Death  from  Pneumonia  of  Opposite  Lung. — 
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Captain  J.  1ST.  PL,  Two  Hundred  and  Tenth  Pennsylvania 
Volunteers,  aged  twenty-two  years.  March  31st,  at  battle  of 
South  Side  Railroad  Station,  received  a  penetrating  gunshot 
wound  of  right  thoracic  wall.  April  12th,  came  under  my 
care ;  had  collapse  of  right  lung.  At  the  time  of  injury  he 
had  slight  haemorrhage  from  wound  only ;  I  found  that  the 
ninth  rib  had  been  broken,  that  pus  had  accumulated  in  the 
chest,  the  wound  having  nearly  closed.  Several  spiculse  of 
dead  bone  from  the  rib  I  removed,  being  sources  of  continued 
irritation ;  there  was  then  very  little  liquid  in  the  chest ;  soon, 
however,  the  wounds  healed,  and  it  was  found  that  the  liquid 
increased  in  the  chest  to  such  an  extent  that  a  bulging  two 
inches  below  the  wound  appeared ;  this  I  opened  by  a  free  in- 
cision, allowing  a  free  exit.  He  commenced  to  improve,  but 
pneumonia  of  opposite  lung  ensued,  causing  his  death,  May 
5,  1865. 

Case  III.  Perforating  Gunshot-  Wound  of  Lung,  where 
considerable  Air  and  Blood  were  hermetically  sealed  up  in 
the  Chest. — This  patient  returned  to  duty  in  less  than  five 
weeks,  and  in  nineteen  months  afterward  was  taken  by  me  to 
the  offices  of  Prof.  P.  PI.  Hamilton  and  Prof.  Austin  Flint, 
each  giving  him  a  careful  examination. 

Thomas  Conaughton,  private,  Company  F,  Fifty-sixth  !New 
York  National  Guards,  aged  nineteen  years,  while  in  perfect 
health  was  accidentally  shot  by  his  comrade  who  was  care- 
lessly handling  his  Enfield  rifle,  while  on  duty  at  prisoners' 
camp,  Elmira,  at  10  o'clock  p.  m.,  August  13,  1864. 

The  ball  entered  half  an  inch  to  the  right  and  below  the 
nipple,  passing  through  the  right  lung,  making  its  exit  at 
the  margin  of  the  posterior  border  of  the  inferior  angle  of 
right  scapula ;  it  then  passed  through  the  arm  and  chest  of  a 
friend,  who,  in  consequence  of  paralysis,  survived  only  a  few 
days.  The  muzzle  of  the  gun  was  within  six  inches  of  Con- 
aughton's  chest  at  the  time  of  its  discharge.  The  velocity 
of  the  ball  was  so  great  that,  after  having  passed  through  the 
bodies  of  two  men,  it  perforated  a  knapsack  filled  with  cloth- 
ing, and  was  lost.    Conaughton  soon  became  faint  from  loss 
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of  blood,  which,  flowed  freely  from  his  mouth.  He  was  im- 
mediately attended  by  the  surgeon  and  assistant-surgeon  of  his 
regiment,  who  applied  water-dressings  ;  in  half  an  hour  whis- 
key was  given,  causing  coughing  to  commence,  and,  at  each 
severe  effort,  profuse  haemorrhage  from  mouth.  At  1  o'clock 
a.  m.j  August  14th,  three  hours  after  the  accident,  he  was 
brought  to  the  "United  States  Army  General  Hospital  and 
placed  in  my  charge.  He  had  great  dyspnoea  and  several 
attacks  of  syncope,  blood  and  air  being  drawn  in  and  ex- 
pelled from  wound  during  his  violent  efforts  to  cough. 

I  immediately  removed  the  dressings  which  had  become 
misplaced,  and,  on  examining  the  wounds,  found  that  the  edge 
of  the  rib  at  point  of  entrance  of  ball  had  been  denuded  of 
its  periosteum,  but  not  broken ;  as  soon  as  the  dressings  were 
removed,  quite  a  quantity  of  air  entered  the  chest  through  the 
wound  with  a  shrill,  hissing  sound,  causing  a  return  of  the 
dyspnoea  and  syncope ;  he  ceased  breathing  for  a  moment,  and 
•at  each  effort  to  inspire  increased  the  admission  of  air  into  the 
chest.  In  an  instant  I  slid  the  integument  over  the  opening 
for  at  least  an  inch,  thereby  closing  wound  completely ;  his 
breathing  now  was  regularly  established,  but  soon  violent 
paroxysms  of  coughing  followed,  when  simultaneously  air 
and  blood  were  with  great  force  expelled  from  the  anterior 
wound.  I  then  performed  Dr.  B.  Howard's  operation  of  her- 
metically sealing,  first  by  removing  the  uneven  edges,  uniting 
by  silk  sutures,  then  covering  all  with  court-plaster,  and  six  or 
eight  coats  of  collodion,  and  over  all  a  moderately  firm  band- 
age was  applied ;  3  ss  tr.  opii  was  given,  and  in  less  than  an 
hour  he  was  asleep  in  the  semi-recumbent  posture  in  bed. 
At  8  o'clock  a.  m.  I  saw  him,  and  found  that  he  had  passed 
a  very  comfortable  night ;  he  had  considerable  febrile  move- 
ment and  commencing  pneumonitis  ;  the  cough  continued,  and 
for  four  or  five  days  he  raised  at  least  eight  ounces  of  frothy, 
bloody  sputa ;  at  times  the  blood  came  away  in  mouthful s, 
and  was  of  a  bright,  arterial  color,  occasionally  containing 
coagula.  The  dressings  dropped  off  in  three  days,  the  anterior 
wound  having  entirely  healed,  and  at  the  posterior  wound 
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there  were  two  or  three  drops  of  pus  from  the  integumentary 
surface  only  ;  the  pneumonia  lasted  for  two  weeks,  and  in  less 
than  five  weeks  from  the  time  of  being  wounded  he  was  re- 
turned to  duty  in  his  regiment.  Being  now  ordered  to  a  dif- 
ferent station,  I  lost  sight  of  him  until  the  following  February, 
when  I  was  requested  to  examine  him,  while  he  was  reenlist- 
ing,  finding  him  in  excellent  health.  On  the  19th  of  March, 
1866,  over  a  year  and  seven  months  from  the  time  of  recep- 
tion of  wound,  I  presented  him  at  the  office  of  Prof.  F.  H. 
Hamilton,  where  both  Dr.  Hamilton  and  Dr.  Elisha  Harris 
examined  him  :  externally  nothing  could  be  seen  except  cica- 
trices and  marks  of  the  sutures ;  at  the  request  of  Prof.  Ham- 
ilton, Prof.  Austin  Flint  gave  him  a  thorough  physical  ex- 
amination, and  found  slight  dullness,  confined  to  a  space  about 
four  inches  in  circumference,  due  to  pleuritic  adhesions ;  other- 
wise that  lobe  was  perfectly  healthy,  as  were  the  remaining 
lobes  of  both  lungs.    His  general  health  was  perfect. 

Case  I Y.  Traumatic  Empyema  ;  Free  Opening  for  Dis- 
charge of  Pus  I  Death  from  Exhaustion. — Colonel  C.  P.  P., 
Sixth  Maryland  Volunteers,  aged  thirty  years,  gunshot-wound 
of  left  thorax,  ball  entering  at  ensiform  cartilage  of  sternum, 
passed  anterior  to  mediastinum,  fractures  the  sixth  rib,  pass- 
ing between  the  pleuro-costalis  and  pleuro-pulmonalis,  making 
its  exit  three  inches  below  the  nipple. 

May  14th,  I  found  that  the  fractured  extremities  of  rib3 
were  undergoing  necrosis ;  he  had  frequent  attacks  of  dyspnoea, 
and  occasionally  syncope.  Morphine  was  given  hypodermi- 
caily  to  relieve  pain.  He  had  champagne,  and  the  best  diet 
carefully  given.  The  necrosis  soon  caused  several  roughened 
edges  on  the  ribs,  immediately  covering  the  heart,  and  being 
fearful  of  perforation  of  the  pericardium,  which  could  easily 
be  seen,  immediate  consultation  was  called,  and  Surgeon  Basil 
Norris,  U.  S.  Army,  skillfully  removed  all  dead  bone,  the  pa- 
tient being  profoundly  anaBstbized  by  chloroform  for  over  fifteen 
minutes.  As  he  depended  wholly  on  respiration  by  opposite 
lung  only,  the  ansesthetic  was  more  slowly  given  than  usual, 
and  after  the  termination  of  the  operation  his  return  to  con- 
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sciousness  and  regular  breathing  was  very  prolonged.  The  pa- 
tient rallied  well,  and  by  the  operation  a  free  outlet  of  pus  was 
made.  The  discharge  now  became  exceedingly  offensive ;  this 
was  controlled  by  the  assiduous  care  arid  skill  of  Dr.  C.  B.  Por- 
ter, who  washed  out  the  cavity  with  a  diluted  solution  of  the 
chlorinate  of  soda.  The  patient  slowly  gained  strength,  even 
during  the  very  hot  months  of  July  and  August,  and,  contrary 
to  advice,  left  Washington  in  a  drawing-room  car.  The  jour- 
ney caused  such  exhaustion  that  he  died  a  few  hours  after  ar- 
riving at  his  brother's  home  in  Brooklyn. 

Case  V.  Traumatic  Empyema;  Pus  discharged  by  a 
Free  Incision;  Recovery. — Colonel  B.  F.  $.,  Tenth  Xew 
York  Cavalry,  aged  twenty-nine  years.  At  the  battle  of  Din- 
widdie  Court-House,  March  31,  1865,  received  a  perforating 
gunshot-wound  of  left  thorax.  On  (or  near)  April  12th,  came 
under  my  charge.  The  wound  of  entrance  was  six  inches  be- 
low the  left  nipple ;  the  wound  of  exit  near  the  spine,  at 
eleventh  rib.  The  wounds  had  closed  spontaneously,  although 
the  tenth  rib  had  been  fractured,  pus  rapidly  accumulated  in 
chest.  I  made  an  incision  three  inches  in  length,  removed 
several  portions  of  necrosed  bone  from  fractured  rib,  giving 
exit  to  about  a  pint  of  offensive  pus ;  then  washed  out  cavity 
with  diluted  liquor  soda  chlorinate. 

Patient  has  valvular  insufficiency,  with  hypertrophy  of 
heart,  which  he  stated  had  troubled  him  for  several  years. 

May  Mh. — There  was  a  fistulous  opening,  through  which 
a  small  quantity  of  pus  each  day  was  discharged  (about  3  ij). 
He  still  had  occasional  attacks  of  dyspnoea,  but  was  well  able 
to  return  to  his  home  by  rail. 

Case  VI.  Traumatic  Empyema  ;  Free  Opening  for  Con- 
tinued Discharge  of  Pus  /  Bullet  remained  in  Lung  ;  Recov- 
ery.— Colonel  A.  B.  P.,  Sixteenth  Maine  Volunteers,  aged 
twenty-five  years,  gunshot-wound  of  left  lung  at  battle  of  Five 
Forks,  April  1,  1865.  The  ball  entered  between  fifth  and 
sixth  ribs  lateral  aspect  of  chest ;  remaining  in  parenchyma  of 
lung. 

May  7th. — Admitted  to  my  care ;  found  empyema,  coupled 
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VvTith  pneumonia.  At  his  request,  I  enlarged  the  opening,  and 
carefully  used  the  Nelaton  probe,  which  came  in  contact  with 
a  hard  substance,  after  being  introduced  four  inches,  but,  as  not 
the  slightest  stain  could  be  detected  on  its  withdrawal,  it  was 
supposed  that  the  ball  might  might  have  become  encysted ;  and, 
as  on  previous  examinations  he  had  had  two  severe  attacks  of 
haemoptysis,  it  was  deemed  advisable  to  let  it  remain.  He 
gained  strength  rapidly,  and  June,  1865,  returned  home,  pus 
still  discharging  through  a  fistulous  opening. 

August,  1866. — In  answer  to  a  letter  from  me,  he  stated 
that  the  ball  was  in  his  lung,  that  the  opening  had  long*  since 
closed,  and  that  he  had  moderate  good  health. 

The  following  case  shows  how  the  pleura  may  be  pushed 
considerably  from  the  normal  position,  as  has  been  sometimes 
noticed  when  empyema  has  been  operated  for  by  means  of  the 
trocar : 

Case  YII. —  General  B.  "W.,  aged  thirty-three  years; 
wounded  at  Petersburg,  April  2,  1865.  The  ball  entered  at 
tenth  rib,  right  side,  passing  beneath  ribs  without  perforating 
the  pleura,  making  its  exit  one  inch  to  the  left  of  first  lumbar 
vertebra,  after  having  passed  between  the  spinous  processes. 
The  wound  suppurated  along  its  entire  course ;  the  sloughing 
tissue  in  about  a  week  was  entirely  removed  by  a  seton  of 
oakum,  after  which  pressure  soon  caused  wound  to  heal.  May 
4th,  returned  home  in  good  health. 

Case  VIII.  Traumatic  Empyema  where  a  Free  Incision 
was  made  for  Exit  of  Pus  ;  Death  and  Autopsy. — Captain  P. 
D.,  Two  Hundred  and  Eighth  Pennsylvania  Volunteers,  aged 
twenty-six  years  ;  wounded  at  Petersburg,  April,  1865  ;  came 
under  my  care  April  24,  1865.  He  was  wounded  while  on 
horseback,  during  a  retreat,  by  a  conical  ball,  which  entered 
beneath  the  inferior  angle  of  the  left  scapula,  passing  through 
the  left  lung,  making  its  exit  at  the  apex  of  the  clavicular  bor- 
der of  the  deltoid  muscle  of  left  arm. 

He  told  me  that,  at  the  time  of  being  wounded,  lie  was 
leaning  forward  on  his  horse  as  much  as  possible,  holding  the 
reins  in  his  left  hand,  and  fleeing  from  the  enemy.    When  I 


New  York  Academy  of  Medicine. 


263 


first  saw  hiin,  be  had  great  dyspnoea,  and  very  severe  pleuritic 
pains,  which  were  terribly  increased  by  a  violent  cough.  The 
wound  of  entrance  had  healed,  wound  in  arm  suppurating, 
considerable  pus  had  collected  in  his  chest,  and  during  a  severe 
expiration  a  gurgling  sound  was  produced  by  air  being  forced 
through  pus  from  bronchi  in  thoracic  cavity.  The  sound  pro- 
duced was  so  loud  that  it  could  be  easily  heard  a  distance  of 
thirty  feet,  and  several  times,  during  very  severe  attacks  of 
coughing,  the  air  and  pus  would  be  thrown  through  wound 
near  shoulder. 

May  9th. — By  a  free  incision  I  reopened  and  enlarged  the  • 
wound  of  entrance,  and  twelve  ounces  of  pus  escaped.  The 
opening  was  kept  free,  and  the  chest,  which  was  very  offensive, 
carefully  washed  out  daily,  by  a  dilute  solution  of  the  chlori- 
nate of  soda.  To  control  pain,  it  was  found  necessary  to  give 
as  much  as  one  grain  morphine,  hypodermically,  at  each  dose. 
Every  thing  that  he  called  for,  in  the  way  of  nutritious  diet, 
"was  given  him,  and  also  eight  ounces  of  champagne  daily. 

He  soon  commenced  to  improve,  the  cough  diminished,  the 
opposite  lung  easily  performing  the  necessary  respiratory  func- 
tion, and  he  was  congratulated  on  his  prospect  of  a  speedy 
return  home,  which,  however,  unfortunately  never  came,  for 
on  the  2d  June  I  was  hurriedly  called  to  see  him,  and  found 
that  during  a  violent  paroxysm  of  coughing  he  threw  up  his 
arms,  and,  before  his  attendant  reached  him,  expired. 

At  the  necropsy,  I  found  the  chest  nearly  filled  with  blood, 
which  had  come  from  a  slough  in  the  axillary  vein  in  course 
of  wound. 

Case  IX.  Empyema. — Boy,  aged  twelve  years ;  chest 
opened  by  incision,  and  pus  allowed  to  flow  out ;  made  a  good 
recovery ;  opening  closed  in  six  weeks. 

Case  X.  Empyema. — Boy,  two  years  old ;  chest  opened 
by  incision ;  eighteen  ounces  withdrawn ;  wound  liealed  in 
four  weeks ;  complete  recovery. 

Case  XI.  Empyema. — Girl,  nineteen  months  old  ;  chest 
opened  by  incision.  This  child  was  first  brought  to  my  class 
for  diseases  of  children,  at  the  Northwestern  Dispensary,  Feb- 
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ruary  14,  1870,  her  mother  saying  that  she  had  been  in  poor 
health  for  two  months ;  that  the  little  one  cried  from  pain 
whenever  her  chest  was  compressed  while  being  lifted.  On 
examination,  there  was  dullness  over  entire  right  lung ;  the 
left  lung  was  in  good  condition.  On  the  following  clay  I  made 
an  incision  between  the  seventh  and  eighth  ribs,  introduced  the 
silver  catheter,  and,  with  a  Davidson's  India-rubber  syringe,  re- 
moved sixteen  ounces  of  thick  pus.  During  the  operation  the 
pain  was  very  slight,  and  after  the  removal  of  the  pus  she  felt 
much  better.  The  wound,  which  was  valvular,  was  easily 
closed  by  three  fine  silk  sutures,  then  covered  by  a  piece  of 
court-plaster.  On  visiting  her  forty-eight  hours  afterward,  the 
plaster  was  found  to  have  dropped  off.  The  stitches  were  re- 
moved.   Wound  entirely  healed. 

September,  1870. — She  was  brought  to  my  office,  her 
mother  saying  that  during  the  past  summer  she  had  had  sev- 
eral severe  attacks  of  diarrhoea,  from  which  she  recovered. 
The  child  then  was  in  excellent  condition,  and  on  examining 
the  right  lung  all  the  lobes  were  resonant,  performing  the 
necessary  respiratory  function,  there  being  no  reason  to  doubt 
her  entire  recovery. 

Fourteen  months  after  the  operation  of  thoracentesis  the 
child  died  of  acute  enteritis. 

Necropsy,  assisted  by  Dr.  Howard,  on  the  following  day. 
Body  well  nourished.  As  there  had  been  no  noticeable  abnor- 
mal condition  except  the  inflammation  of  the  bowels,  the 
abdominal  and  thoracic  cavities  only  were  examined.  No 
peritonitis ;  the  mucous  membrane  of  the  bowels  presented 
the  appearances  of  recent  acute  inflammation  and  cause  of 
death.  The  left  thorax  and  contents  were  normal.  On  re- 
moving the  right  lung  it  was  found  to  be  adherent,  at  several 
points,  by  pleuritic  bands  at  the  superior  and  posterior  border ; 
it  was  inflated.  Over  its  surface  were  visible  several  small 
deposits  of  fibrinated  lymph.  All  the  lobes  were  inflatable. 
On  cutting  into  the  parenchyma,  the  only  abnormal  conditions 
existing  were  four  or  five  portions,  about  the  size  of  small  nut- 
megs, of  simply  compressed  lung.  There  were  no  cheesy  or 
tubercular  deposits  found  in  any  part  of  the  body. 
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Case  XII.  Thoracentesis,  and  Removed  of  Eighteen 
Ounces  of  Pas,  for  the  Belief  of  Empyema  in  a  Boy 
Twenty-two  Months  old ;  the  Wound  was  left  open,  and  a 
Year  afterward  Pus  was  still  discharging  through  a  Fistu- 
lous Opening. — M.  M.,  grandchild  of  a  New  York  physi- 
cian— parents  predisposed  to  pulmonary  trouble.  The  child 
was  in  good  health  until  the  early  part  of  November,  1869, 
when,  after  a  severe  chill,  pleurisy,  with  effusion,  devel- 
oped. December  5th,  I  was  hurriedly  called  to  see  him  for 
the  first  time,  and  found  him  sitting  in  his  mother's  lap, 
with  cyanotic  countenance,  rapidly  breathing,  and  his  body 
bathed  in  a  cold,  clammy  perspiration.  The  accumulation 
of  liquid  in  the  the  thorax  was  so  great  as  to  cause  com- 
plete relaxation  at  the  sterno-clavicular  articulation.  The 
pressure  from  within  was  so  much  that  the  usual  depressions 
at  the  intercostal  spaces  were  lost,  and  the  entire  affected 
.side  presented  a  strikingly  bulging  rotundity.  The  suffocation 
was  so  near  that  he  would  lose  his  breath,  and  with  difficulty 
return  to  regular  breathing  again.  I  was  afraid  that  he  would 
die  before  I  could  open  the  chest.  This,  however,  was  imme- 
diately done  at  the  eighth  rib,  on  a  line  below  the  angle  of  the 
scapula,  when  eighteen  ounces  of  very  thick  pus  escaped.  As 
soon  as  the  pressure  had  been  removed,  the  little  child  expe- 
rienced such  relief  that  regular  breathing  was  soon  estab- 
lished, and  he  fell  asleep.  The  wound  was  dressed  daily,  with 
a  pad  of  oakum,  moistened  with  water,  which  permitted  a  con- 
tinuous drainage.  In  a  month,  the  discharge  was  hardly  per- 
ceptible, and  I  endeavored  to  close  the  fistulous  opening  by 
stimulating  its  edges  with  nitrate  of  silver,  but  this  proved  of 
no  avail.  One  year  after  I  had  operated,  I  examined  the  child, 
and  found  that  the  fistulous  opening  still  existed,  but  that  it 
had  closed  several  times  during  the  interval ;  that  each  time 
it  closed  the  child  would  cough,  and  have  considerable  febrile 
movement,  all  of  which  left  as  soon  as  a  free  exit  of  pus  was 
established. 

The  child's  general  condition  was  not  good.  The  lungs 
were  the  seat  of  a  low  grade  of  chronic  inflammation.  The 
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distal  phalanges  of  all  fingers  and  toes  were  twice  their  normal 
size,  the  extremities  presenting  the  appearance  of  greatly  im- 
peded pulmonary  circulation,  being  cold  and  blue,  with  veins 
continually  distended. 

The  child  was  taken  to  the  country,  and  has  not  since  been 
heard  from. 

Case  XIII.  Great  Relief  from  Pain,  and  Prolongation 
of  Life,  following  the  Removal  of  Sixty  Ounces  of  Pus 
from  the  Chest  of  an  Adult  having  Phthisis. — Miss  Annie 
F.,  aged  twenty-one  years,  had  phthisis  pulmonalis,  and  in 
consequence  had  not  menstruated  for  two  years. 

On  June  23,  1868,  I  was  hastily  summoned,  for  the  first 
time,  and  found  her  supported  by  friends  in  the  sitting  pos- 
ture, in  bed,  gasping  for  breath,  bathed  in  cold  perspiration, 
and  suffering  from  intense,  lancinating,  pleuritic  pain. 

On  examining  the  chest,  I  found  complete  dullness  over  en- 
tire surface  of  the  left  lung,  and  was  easily  convinced  that 
there  was  a  large  collection  of  pus  in  the  thoracic  cavity ; 
this,  with  the  impaired  use  of  the  opposite  lung,  caused  her  to 
be  in  the  greatest  misery,  and  apparently  dying  in  great 
agony. 

By  a  very  small,  and  almost  painless  incision  with  the 
scalpel,  I  opened  the  chest  on  its  lateral  aspect,  at  the  seventh 
rib,  introduced  through  the  opening  a  ~No.  8  male  silver 
catheter,  at  the  end  of  which  a  Davidson  syringe  was  attached, 
when  sixty  ounces  of  offensive,  thick  pus  were  slowly  with- 
drawn. During  the  suction,  especially  when  about  a  quart 
had  been  removed,  she  experienced  such  relief  that  she 
thanked  me  for  having  operated,  but,  as  the  operation  pro- 
ceeded, she  had  occasional  lancinating  pains,  and  slight  at- 
tacks of  syncope,  which  were  easily  relieved,  by  giving  half 
an  ounce  of  brandy,  and  discontinuing  the  suction  for  a  mo- 
ment. At  the  termination  of  the  operation,  she  was  so  much 
relieved,  that  she  could  respire  quite  freely,  as  long  as  no  air 
was  permitted  to  enter  by  the  wound.  Two  or  three  times 
during  the  operation,  and  on  the  withdrawal  of  the  catheter,  a 
small  quantity  passed  in,  producing  such  dyspnoea  as  to  prove 
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conclusively  that  she  could  not  tolerate  a  free  incision,  for  the 
free  admittance  and  exit  of  air. 

The  wound  was,  therefore,  hermetically  closed,  and  in 
three  days  had  entirely  healed. 

She  regained  her  strength  so  rapidly  that  in  one  week  I 
found,  on  visiting  the  house,  that  she  had  gone  to  Central  Park 
(which  was  just  opposite),  and  for  the  several  succeeding  days 
following  took  a  short  walk  in  the  garden.  She  continued  to 
recuperate  until  July,  when  the  weather  became  intensely  hot 
and  she  again  gradually  lost  strength,  until  July  12th,  when 
she  died  an  easy  death,  by  exhaustion.  No  autopsy  was  per- 
mitted. 

She  was  apparently  dying  when  I  first  saw  her,  while  suf- 
fering intense  pain,  and  there  is  little  doubt  but  that  the  re- 
moval of  nearly  half  a  gallon  of  pus  relieved  pressure  on  her 
right  lung,  prolonged  life,  gave  great  ease,  allowing  her,  when 
she  finally  became  exhausted,  to  die  comparatively  free  from 
pain. 

Case  XI Y.  Spontaneous  Cure  of  Empyema,  by  Dis- 
charge per  Bronchi. — Nienieyer  states  that  "  a  penetration 
of  the  empyema  into  the  lungs,  and  its  discharge  by  way  of 
the  bronchi,  sometimes  happen,"  but  that  a  recovery  in  such 
instances  is  rare.  In  my  notes  I  have  the  account  of  one 
such,  where  as  much  as  thirty  ounces  was  ejected  in  a  single 
day,  yet  in  sixteen  months  afterward  the  patient  was  in  good 
health.    The  history  in  brief  is  as  follows  : 

Captain  T.  A.  II.,  Ninety-first  Pennsylvania  Veteran  Vol- 
unteers, aged  twenty-six  years.  Penetrating  gunshot-wound 
of  lung  ;  ball  entered  three  inches  above  the  nipple,  right  side, 
and  lodged  in  the  parenchyma  of  the  lung ;  he  had  consider- 
able haemoptysis  shortly  after  reception  of  wound.  April  29, 
1865,  he  was  admitted  to  my  ward;  the  wound  had  entirely 
healed ;  he  had  extensive  empyema.  About  the  middle  of 
May  following,  during  a  violent  paroxysm  of  coughing,  he  was 
nearly  strangled  by  a  large  quantity  of  pus,  which  ran  from  his 
mouth.  Knowing  that  it  must  have  come  through  the  bronchial 
tubes,  I  requested  the  nurse  to  save  all  that  came  away  in  the 
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following  twenty-four  hours,  and  found  it  measured  thirty 
ounces.  His  attacks  of  pleurodynia  were  relieved  by  mor- 
phine. In  less  than  a  week  after  the  discharge  of  pus  by 
mouth  he  commenced  to  improve,  and  so  continued  until  he 
left  Washington.  I  heard  from  him  a  year  and  four  months 
afterward,  when  he  stated  that  he  was  entirely  well,  and  an 
active  business-man  in  Philadelphia. 

Dr.  George  A.  Otis,  U.  S.  Army,  in  his  review  of  the 
operation  of  thoracentesis,  as  practised  during  the  war,  states 
that  the  point  of  election  for  the  first  puncture,  though  in  a 
measure  determined  by  the  seat  of  the  injury  and  the  nature 
of  the  effusion,  appears  to  have  been  the  seventh  intercostal 
space,  one-third  of  the  distance  from  the  spinous  processes  of 
the  vertebra  to  the  median  line  of  the  sternum.  This  point 
was  selected  in  nine  of  seventeen  cases  in  which  this  particular 
is  noted.  In  five  the  puncture  was  made  between  the  eighth 
and  ninth  ribs,  and  once  in  the  fourth,  once  in  the  fifth,  and 
once  in  the  tenth  intercostal  space.  The  ordinary  trocar,  fur- 
nished in  the  field  operating-cases,  was  usually  employed ;  but 
in  a  few  instances  the  methods  and  apparatus  recommended 
by  Drs.  Wyman  and  Bowditch,  and  by  Dr.  Flint,  were  em- 
ployed.* 

In  a  bibliographical  notice  of  the  St.  Thomas's  Hospital 
Reports,!  Dr.  G.  H.  Evans  presents  tables  clearly  showing 
the  advantage  of  performing  the  operation  early  in  the  dis- 
ease. Thus,  out  of  a  total  of  533  cases,  373  recovered,  153 
died,  and  in  7  the  result  was  doubtful ;  this  makes  the  rate  of 
mortality  29  per  cent.  But  out  of  a  total  of  308  cases,  in 
which  the  effused  fluid  was  serum,  74  died,  making  the  rate 
of  mortality  24  to  26  per  cent.  In  24  cases  of  serous  effusion, 
in  which  the  operation  was  performed  not  later  than  the  end 
of  the  fourth  week,  21  recovered,  and  3  died ;  in  one  of  the 

*  "The  Medical  and  Surgical  History  of  the  "War  of  the  Rebellion," 
part  i.,  vol.  ii.  Surgical  History,  prepared  under  the  direction  of  Joseph 
K.  Barnes,  Surgeon-General  TJ.  S.  Army,  by  George  A.  Otis,  Assistant- 
Surgeon  U.  S.  Army. 

t  American  Journal  of  Medical  Sciences,  October,  1872. 
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three  fetal  cases  there  was  disease  of  the  liver,  and  in  the 
other  two  the  operation  was  performed  as  a  last  resource, 
merely  with  the  view  of  prolonging  life.  In  17  cases  where 
the  operation  was  performed  after  the  first  month,  but  not 
after  the  second,  13  recovered  and  4  died ;  one  of  these  latter 
died  two  years  afterward,  of  phthisis.  In  10  cases  where 
it  was  after  the  second  month,  bnt  not  after  the  fourth,  5  re- 
covered, and  5  died.  In  8  cases,  where  the  effusion  was  more 
than  of  four  months'  duration,  3  recovered,  and  5  died. 

In  a  report  on  u  Scandinavian  Medicine,"  by  Dr.  J.  W. 
Mbore,*  a  monograph  by  Dr.  L.  F.  Toft,  of  Copenhagen,  is 
noticed,  in  which  he  deals  with  thirty -seven  instances  of  spon- 
taneous primary  empyema,  which  term  he  applies  to  those 
cases  where  from  the  first  a  pus  exudation  is  the  consequence 
of  inflammatory  action.  In  addition,  fifty-one  cases  are  re- 
ferred to,  in  which  the  original  purulent  nature  of  the  exuda- 
tion could  not  with  certainty  be  ascertained.  In  both  classes 
the  proportion  of  male  subjects  of  the  disease  was  double  that 
of  women  similarly  affected. 

Of  the  37  examples  of  primary  empyema,  25  occurred  in 
men,  and  only  12  in  women ;  of  the  51  cases  of  empyema,  in 
which  absolute  purulent  origin  was  not  a  necessary  factor,  36 
occurred  in  men,  and  but  15  in  women.  The  disease  was 
most  frequently  met  with  between  the  ages  of  twenty  and 
forty  years.  The  effect  of  season  was  clearly  shown  by  the 
statistics  of  all  the  cases ;  the  greatest  number  of  patients 
being  affected  during  the  winter  months,  and  again  in  April, 
when  the  changes  of  temperature  were  excessive,  and  there 
was  greater  exposure  from  renewed  work  in  the  open  air. 

As  regards  the  seat  of  the  effusion,  it  was  double  in  four 
of  the  whole  eighty-eight  cases,  on  the  right  side  in  forty- 
seven,  and  on  the  left  side  in  thirty-seven  instances,  the  re- 
spective percentage  being  4.6,  53.4,  42.0. 

In  his  analysis  of  the  physical  signs  of  empyema,  Dr.  Toft 
remarks  :  "  Metallic  tinkling  appears  to  arise  in  two  different 
ways,  both  of  which  are  dependent  on  the  presence  of  air  in 

*  Medico- Chirurgical  Review,  July,  1872. 
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the  pleural  cavity.  Either  a  bubble  of  air  presses  out  from 
the  opening  into  the  lung,  and  bursts  in  the  pleura,  or  a  drop 
falls  from  its  roof  down  into  the  fluid  below.  The  second 
mode  requires  more  room,  and  less  fluid  than  the  first,  the 
bursting  of  an  air-bubble  is  caused  by  or  follows  a  respiratory 
effort,  while  the  fall  of  a  drop  depends  on  the  movements  of 
the  body." 

In  an  article  on  thoracentesis  by  suction,  in  empyema  and 
hydro-pneumothorax,  by  Dr.  Bouchut,*  after  mentioning  the 
old  "  Galenic  plan  of  simply  opening  up  the  cavity  of  the  chest 
by  an  incision  in  the  intercostal  space,  and  the  modification, 
in  which  a  Chassaignad's  drainage-tube  was  introduced,  he 
proceeded  to  describe  his  own  plan,  which  consists  of  fre- 
quently-repeated respirations,  with  Dieulafoy's  pneumatic  res- 
pirator, often  repeated  two  or  three  times  in  the  week.  He 
believes  this  method  to  be  far  superior  to  any  other,  but  points 
out  that,  if  the  lining  is  bound  down  by  adhesion,  it  will  not 
expand  to  take  the  place  of  the  fluid  removed,  and  that  then 
it  may  be  necessary  to  make  a  counter-opening,  and  introduce 
a  drainage-tube.  This  method,  however,  evidently  involves  a 
protracted  treatment,  for  in  the  three  cases  brought  forward  by 
the  author,  as  illustrative  of  the  advantages  of  his  method,  one 
was  still  under  treatment  after  nine  months'  continuous  oper- 
ation ;  another  was  discharged  cured,  after  six  months'  treat- 
ment and  thirty-nine  operations ;  while  the  third  case  ended 
fatally." — Gazette  des  Hop.,  January,  1872. 

In  a  paper  on  thoracentesis,  in  the  English  Practitioner 
for  August,  1872,  Dr.  Clifford  Allbutt  states  that,  during  the 
past  three  years,  he  has  advised  thoracentesis  in  fourteen  cases, 
and  with  but  one  doubtful  result.  In  many  cases,  as  much  as 
one  hundred  or  one  hundred  and  twenty  ounces  were  drawn 
off.  Indeed,  the  doubtful  case,  he  states,  was  doubtful  only 
in  appearance,  and,  so  far  as  the  operation  was  concerned, 
it  may  justly  be  reckoned  among  the  successful  ones.  Dr. 
Allbutt  cites  a  remarkable  instance,  which  he  saw  in  consulta- 
tion with  Mr.  Smith,  of  Halifax,  and  Mr.  Joseph  Teale,  of 

*  Medico- Chirurgical  Review,  July,  1872. 
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Leeds,  where  the  effusion  was  not  only  bilateral,  but  there 
also  existed  an  effusion  into  the  pericardium.  The  patient  was 
Buffering  from  acute  rheumatism,  and  had  effusion  into  two- 
thirds  of  the  left  pleural  cavity,  one-third  of  the  right  cavity, 
and  into  the  pericardium.  Death  was  imminent.  They  first 
determined  to  tap  either  the  left  pleura  or  the  pericardium, 
but  finally  decided  upon  the  left  pleura.  Mr.  Smith  drew  off 
some  tweuty  ounces  of  highly-fibrinous  exudate,  with  the  re- 
sult of  setting  up  rapid  absorption,  not  only  in  this  cavity,  but 
the  other  two  cavities  also,  and,  as  he  says,  had  the  unmistak- 
able satisfaction  of  snatching  a  fellow-creature  from  the  edge 
of  the  grave.  Dr.  Allbutt  adds  that,  owing  probably  to  the 
mischance  of  a  small  adhesion,  the  lung  was  pricked  in  this 
case ;  air  welled  quickly  forth,  and  the  dyspnoea  was  aggra- 
vated for  a  few  minutes  to  a  desperate  point;  but,  as  this 
danger  passed  off.  no  other  ill  consequences  appeared.  He  also 
stated  that  in  highly-inflammatory  cases,  such  as  acute  rheu- 
matism, there  does  not  seem  to  be  much  risk  in  turning  the  fluid 
into  pus ;  but  in  the  sub-inflammatory,  cachectic,  and  latent 
forms,  in  which  also  tapping  is  more  often  required,  the  ten- 
dency to  pyoid  conditions  being  stronger,  we  are  more  apt  to 
have  a  tapping  for  serous  effusion  followed  by  empyema. 

In  a  letter  from  Dr.  Henry  L  Bowditch  to  Dr.  Clifford 
Allbutt,  published  in  the  Practitioner,  of  Xovember,  1S72, 
with  reference  to  the  proper  size  of  trocars,  he  states  that  an 
American  "exploring"  trocar,  simply  made  thick  enough  to 
safely  thrust  between  the  ribs,  is  what  he  has  used  ever  since 
he  first  operated  in  this  way,  as  suggested  by  his  friend  Dr. 
TTyman  ;  also  that  an  M  exploring  trocar and  suction-pump  are 
essential  points  of  Dr.  Wyman's  idea,  and  hopes  thoracentesis 
(i.  c.,  when  used  freely)  will  be  always  performed  with  such  a 
trocar,  unless  in  some  cases  where  pus  already  exists,  when  he 
believes  we  must  make  long  incisions  between  the  ribs,  and 
not  trust  to  large  trocars,  or  drainage-tubes,  etc. 

In  a  note  Dr.  Allbutt  states  that  in  England  almost  any 
exhausting  trocar  and  canula,  with  an  apparatus  to  prevent 
the  ingress  of  air,  gets,  rightly  or  wrongly,  the  name  of 


272 


Transactions  of  the 


"  Bowditcli  trocar ; "  often,  no  doubt,  wrongly.  These  vary 
very  much  in  size,  and  are  often,  no  doubt,  made  as  small  as 
those  used  by  Dr.  Bowditcli  himself.  But  they  are  often  • 
much  larger,  and,  he  thinks,  with  the  hope  of  preventing  oc- 
clusion. He  writes  that  he  cannot  be  sorry  to  have  drawn 
forth  so  valuable  an  expression  of  opinion  from  Dr.  Bowditch, 
who  is,  he  states,  perhaps  the  first  living  authority  on  the  sub- 
ject. 

In  a  paper  read  before  the  Obstetrical  Society  of  London, 
by  Dr.  Playfaii,  on  the  "  Treatment  of  Empyema  in  Chil- 
dren,"* the  author  described  peculiarities  of  pleurisy  in 
children,  as  contradistinguished  from  the  same  disease  in  the 
adult.  He  then  referred  to  the  change  of  opinion  which  had 
of  late  years  been  observed  with  regard  to  the  operation  of 
paracentesis.  This  operation,  he  says,  in  ordinary  serous 
pleurisy,  evidently  stood  on  a  very  different  footing  from  the 
same  operation  in  empyema.  In  former  years  we  only  sought 
to  relieve  the  distention  by  removing  some  of  the  fluid,  and 
allowing  the  remainder  to  be  more  readily  absorbed,  while  in 
the  latter  the  chance  for  absorption  was  diminished  to  a  mini- 
mum ;  and  it  would  be  a  great  gain  if  we  could  effect  contin- 
uous drainage  of  the  pleural  cavity,  and  at  the  same  time 
effectually  exclude  the  entrance  of  air. 

The  author  then  described  the  method  of  drainage  by 
Chassaignac's  tube,  with  illustrative  cases.  He  also  described 
the  method  of  cutaneous  subaqueous  drainage  advocated  by 
himself,  and  related  the  history  of  three  cases  successfully 
treated  by  it — "the  results,"  he  states,  " being  very  satisfac- 
tory, and  contrasted  remarkably  with  the  cases  treated  by 
pneumatic  aspiration  by  Bouchut."  The  paper  was  illustrated 
by  drawings  of  the  chests  of  five  children,  taken  by  Dr.  Gee's 
cystometer. 

Dr.  Hilton  Fagge  felt  bound  to  mention  to  the  Society 
that  he  had  recently  had  a  case  in  which  the  same  method  had 
been  employed,  and  with  results  not  entirely  so  satisfactory. 
The  pus  had,  in  this  instance,  made  its  way  by  the  side  of  the 
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India-rubber  tube,  and  continued  to  discharge.  It  was  of 
great  importance  that  the  tube  should  be  tightly  grasped  by 
the  skin,  and  for  this  reason  it  was  better  to  remove  the  canula 
before  introducing  the  India-rubber  tube,  which  should  be  of 
the  same  diameter. 

Dr.  F.  T.  Taylor  mentioned  a  case  treated  in  a  similar 
manner.*  The  chest  was  tapped  with  a  siphon-trocar.  An 
India-rubber  tube  was  affixed  to  the  canula,  and  carried  into  a 
basin  of  water.  The  canula  and  the  tube  were  retained 
twenty-four  hours,  and  then  a  piece  of  elastic  catheter,  with  a 
smaller  India-rubber  tube,  was  inserted  through  the  canula, 
which  was  withdrawn.  The  tube  was  retained  for  fifteen 
days. 

Dr.  SEDWicKf  had,  during  the  last  fifteen  or  sixteen  years, 
carried  out  the  same  principle  by  using  a  canula,  the  tube  of 
which  projected  externally  and  much  beyond  the  shield,  on 
which  he  slipped  a  long  India-rubber  tube  with  the  other  end 
dipping  into  a  dish  of  water.  The  plan  of  introducing  the 
India-rubber  tube  into  the  chest,  he  thought,  was  much  better 
than  leaving  the  canula  in.  Dr.  Sedwick  had  adopted  the 
same  plan  in  a  case  of  paracentesis  abdominalis,  where  the 
patient  was  very  weak,  and  the  abdominal  walls  were  almost 
as  thin  as  parchment.  The  rapidity  of  the  flow  was  entirely 
under  control  by  means  of  pressure  on  the  tube. 

In  the  St.  George's  Hospital  Eeports,  vol.  v.,  1870,  %  Dr. 
H.  W.  Fuller  states  that  his  advice,  founded  on  large  bedside 
experience,  may  be  summarized  thus :  1.  Tap  whenever  dysp- 
noea is  very  urgent,  or  as  soon  as  it  becomes  evident  that  rem- 
edies fail  to  produce  absorption  of  the  fluid  in  the  chest ; 
%  Tap  as  low  down  as  possible,  and  make  a  free  opening, 
allowing  the  chest  to  empty  itself  thoroughly ;  3.  So  far  as 
possible,  avoid  causing  any  local  irritation  ;  4.  If  the  fluid 
Withdrawn  is  serous  or  sero-sanguineous,  close  the  opening  with 
carbolic  plaster  as  soon  as  the  operation  is  concluded :  if,  on 
the  contrary,  the  fluid  is  purulent,  adopt  some  means  to  pre- 

*  London  Lancet,  January  27,  1872.  t  Ibid. 

\  "  Braithwaite's  Ketrospect,"  January,  1872. 
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vent  the  wound  from  closing,  and  take  care  that  the  matter  is 
allowed  to  drain  off  as  fast  as  it  is  formed ;  5.  After  the 
operation,  support  the  patient  by  bark  and  good  nourishment, 
and  for  a  day  or  two  give  him  opium  if  necessary. 

POINT  OF  ELECTION  FOR  PERFORMING  THE  OPERATION  OF  THORA- 
CENTESIS. 

When  the  opening  is  to  be  closed,  the  lateral  aspect  of  the 
chest  between  the  seventh  and  eighth  ribs  appears  to  be  the 
most  favorable  point ;  I  admit  that  this  is  not  the  most  de- 
pendent portion,  but  with  the  instrument  used,  such  as  every 
surgeon  has,  viz.,  a  catheter,  with  fenestras  only  near  the  ex- 
tremity, its  point  may  be  passed  down  near  the  diaphragm, 
then  the  chest  can  easily  be  emptied  of  its  liquid  contents.* 

When  a  free  incision  is  to  be  made  and  allowed  to  remain 
open,  and  where  the  most  dependent  part  is  desired,  we  might 
accept  the  results  of  the  experiments  of  Freteau,  of  Nantes, 
who  has  done  much  to  settle  this  question.  He  says  that  he 
performed  the  operation  on  the  right  side  between  the  ninth 
and  tenth  ribs,  and  on  the  left  side  between  the  tenth  and 
eleventh  ribs,  in  more  than  thirty  bodies,  and  always  opened 
into  the  thoracic  cavity,  commencing  the  incision  close  to  the 
edge  of  the  latissimus-dorsi  muscle,  or  about  three  inches 
and  a  half  from  the  spine ;  an  operation  in  this  place,  Mr. 
Guthrie  states,  "  should  always  be  performed  by  incision,  and 
not  by  trocar."  f 

Mothers  have  told  me  that  the  first  symptom  noticed  was, 
the  great  pain  caused  when  the  child  would  be  raised,  by 
placing  hands  under  the  arms,  necessarily  compressing  the 
affected  part.  Patients  with  considerable  liquid  in  chest  pre- 
fer the  semi-recumbent  position  while  sleeping.  The  heart,  as 
a  rule,  occupies  an  abnormal  position,  and  the  head  is  usually 
held  leaning  toward  the  affected  side,  to  facilitate  passage  of 
air  through  healthy  bronchus.    Abscesses  may  form,  whereby 

*  See  "  Comments  on  Remarks,"  by  Dr.  Leale,  in  Transactions  of  New- 
York  Academy  of  Medicine,  vol.  iv.,  No.  1. 

t  Mr.  Guthrie's  "Lecture  on  Empyema"  (London  Lancet). 
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an  exit  of  the  pus  may  take  place,  but  I  think  that  death  by 
suffocation,  as  a  rule,  ensues  if  no  outlet  by  art  is  made. 

There  is  dullness  on  percussion,  corresponding  with  the 
level  of  fluid  contained  in  the  chest ;  when  partially  filled  this 
is  changed  to  compare  with  the  height  of  the  fluid  in  its  differ- 
ent positions :  in  a  child  two  years  of  age,  having  about  ten 
ounces  of  liquid  in  the  chest,  there  would  be  complete  dullness 
on  percussion  up  to  nipple  while  in  the  sitting  posture,  and 
over  the  same  space  resonance  anteriorly  while  lying  down  on 
back ;  and  it  is  by  this  method  that  we  are  enabled  to  diagnos- 
ticate the  quantity  of  fluid  before  an  operation  has  been  de- 
cided on.  In  the  case  of  N".  B.,  where  air  and  pus  mingled 
freely,  the  splashing  sound  was  easily  produced  by  shaking  the 
patient. 

The  circumference  of  the  chest  is  perceptibly  increased,  es- 
pecially in  children — the  exact  difference  can  easily  be  noted 
by  taking  the  middle  of  the  sternum  and  spinous  processes  as 
guides,  passing  directly  over  the  nipple,  where,  as  a  rule,  the 
bulging  is  more  marked ;  of  course  care  should  be  taken  to  get 
measurement  of  normal  side,  both  before  and  after  inspiration. 
The  accumulation  may  be  to  such  an  extent  as  to  disarticulate 
the  clavicle,  as  in  M.  H.  The  affected  side  during  the  respira- 
tory act  is  almost  if  not  altogether  motionless,  while  there  is 
increased  expansion  on  the  well  side,  and  severe  pain  during 
inspiration  is  a  frequently-occurring  symptom. 

Method  of  operating,  after  having  heen  satisfied  ~by  an 
Exploring  Operation  done  painlessly  ~by  Ether-spray. — A  half- 
inch  incision  is  made  by  firmly  holding  a  sharp  scalpel  and 
directly  cutting  down  upon  the  eighth  rib  to  the  bone,  then 
drawing  up  the  integument,  still  holding  the  knife  in  sitic 
until  the  incision  covers  the  space  between  the  seventh  and 
eighth  ribs,  beneath  angle  of  scapula,  when  it  is  pushed  for- 
ward (which  in  nearly  every  instance  would  be  less  than  half 
an  inch),  when  it  enters  the  thoracic  cavity.  The  opening  is 
sufficiently  enlarged  to  admit  the  point  of  a  No.  8  male  silver 
catheter,  which  may  be  gently  pushed  downward  until  it  is 
near  the  diaphragm ;  the  chest  may  be  easily  emptied  of  any 
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fluid  by  gentle  and  continuous  suction,  as  before  noticed  in 
the  case  operated  on  by  Prof.  Flint,  in  1865.  Sometimes, 
during  the  withdrawal  of  the  fluid,  slight  attacks  of  syncope 
and  occasional  dyspnoea  occur,  but  they  usually  are  of  short 
duration,  and  generally  cease  if  the  suction  is  discontinued  for 
a  few  moments.  After  the  liquid  has  been  withdrawn,  the 
catheter  may  be  slowly  removed,  and  as  its  edge  is  freed  the 
integument  can  be  easily  slid  back  to  its  original  position, 
directly  over  the  eighth  rib.  This  opening,  which  is  now 
valvular  in  character,  should,  if  desired  to  be  closed,  have  its 
edges  held  in  apposition  by  means  of  two  sutures,  the  surface 
then  dried  and  covered  by  small  strips  of  adhesive  plaster, 
and  over  the  whole  a  moderately  firm  roller  applied,  which 
will  prevent  emphysema  of  the  surrounding  cellular  tissue. 
As  a  rule,  the  wound  will  be  entirely  healed  at  the  end  of 
twenty-four  hours,  when  the  stitches  should  be  removed,  and, 
for  additional  safety,  the  compress  kept  applied  for  three  or 
four  days. 

But  if  the  wound  is  desired  to  be  left  open,  then  an  inci- 
sion at  least  two  inches  in  length  should  be  made,  to  permit 
of  free  drainage. 

During  the  operation  we  can  decide  whether  the  opening 
should  be  closed  or  left  open :  I  do  not  think  that  this  should 
be  decided  by  adopting  the  general  rule,  viz.,  where  there  is  pus, 
leave  a  free  exit,  and  where  there  is  serum  close  the  opening, 
but,  from  past  experience,  should  say  when  the  pus  is  what  the 
older  surgeons  termed  laudable,  and  especially  when,  by  its 
density,  etc.,  we  suppose  that  it  has  commenced  to  undergo 
the  usual  change  preparatory  to  absorption,  then  I  think 
that  recovery  will  be  much  hastened  by  closing  the  wound, 
and  allowing  what  remains  of  pus  or  air  to  be  absorbed,  as 
noted  in  several  of  the  cases  before  cited. 

But  if  the  fluid  have  any  offensive  smell,  then  not  only 
should  a  free  opening  be  allowed  to  remain,  but  the  chest 
should  be  thoroughly  washed  out  occasionally  with  the  solu- 
tion so  successfully  used  by  Prof.  Peaslee  after  ovariotomy, 
viz.,  a  mild  solution  of  chloride  of  sodium  and  carbolic  acid. 
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This,  however,  should  be  discontinued  as  soon  as  practicable, 
when  the  wound  can  easily  be  closed,  wrhich  causes  far  less 
debility,  and  a  more  speedy  restoration  of  the  lung  to  its 
appropriate  condition.  There  are  yet  physicians  who  con- 
tend that  it  is  better  to  allow  the  fluid  to  remain  in  the 
thorax  than  resort  to  any  surgical  interference.  In  answer  to 
such,  we  can  say  that  the  danger  is  not  only  that  by  continu- 
ance of  the  constantly-increasing  exhaustion,  but  death  some- 
times happens  suddenly,  when  least  expected,  as  occurred  to 
the  brother  of  a  governor  of  a  neighboring  State,  who,  wThile 
in  Albany,  retired  in  ordinary  health,  and  was  found  dead  in 
his  bed  on  the  following  morning,  the  pus  having  suddenly 
perforated  the  bronchi,  and,  before  assistance  arrived,  life  was 
extinct. 

With  reference  to  the  admission  of  atmospheric  air  into 
the^chest,  I  am  also  convinced  by  experience  that  this  always 
follows  to  a  certain  extent  where  a  large  quantity  of  fluid  is 
withdrawn.  But  then  it  has  been  proved  that  air,  blood,  and 
pus,  can  be  hermetically  sealed  up  in  the  chest,  and  be  ab- 
sorbed. In  the  case  of  Conaughton,  there  was  a  large  quantity 
of  air  and  blood  closed  up  in  the  chest,  yet  in  a  very  short 
time  all  had  disappeared.  Also  in  the  instance  of  Captain  ~N. 
B.,  atmospheric  air,  blood,  and  pus,  were  confined  in  the  chest, 
and,  as  recorded,  disappeared,  and  four  years  afterward  he  was 
in  excellent  health.  Mr.  Guthrie  mentions  a  case  where  the 
admission  of  air  was  so  great  that,  to  relieve  distressing  symp- 
toms, it  was  removed  by  a  syringe.* 

"  Why  should  the  trocar  be  retained  for  thoracentesis,  any 
more  than  for  tracheotomy  ?  "  asks  Trousseau. 

In  1586,  Sanctorius,  who  seems  to  have  been  the  first  to 
practise  bronchiotomy,  proposed  puncture  of  the  trachea  with 
the  trocar,  which  he  had  invented  for  abdominal  paracentesis.f 
If  we  wish  either  to  avoid  injury  to  other  organs  by  puncture, 
or  the  admission  of  air  into  the  cavity,  we  think  the  scalpel 
possesses  advantages  over  any  instrument  which  is  forcibly 

*  Guthrie  on  Empyema  (London  Lancet). 

t  Trousseau,  "Clinical  Medicine,"  vol.  ii.,  English  translation. 
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thrust  sometimes  into  vital  organs,  which  would  not  be  the 
case  when  we  see  tissue  by  tissue  through  which  we  cut. 

Dr.  Watson  relates  a  case  seen  by  him,  where  death  was 
caused  by  using  the  trocar :  he  states  that  the  integuments  of 
the  side  were  cedematous ;  and  it  was  thought  that  a  little 
serum  issued  upon  the  passage  of  the  grooved  needle.  The 
serum  must  have  come  from  the  infiltrated  areolar  tissue.  ~No 
liquid  was  evacuated  by  the  trocar.  The  patient  died  a  day 
or  two  afterward,  of  peritonitis.  The  instrument  had  per- 
forated the  diaphragm,  and  entered  the  spleen,  which  was  un- 
usually large. * 

The  skillful  Laennec  also  had  an  unfavorable  case,  result- 
ing from  the  use  of  the  trocar,  where  the  operation  was  per- 
formed at  his  favorite  seat,  viz.,  between  the  fifth  and  sixth 
ribs  ;  he  thrust  the  instrument,  as  he  supposed,  into  the  thorax, 
and  was  a  good  deal  surprised  to  find  that  no  gush  of  liquid 
followed  its  introduction.  The  patient  died,  and  dissection 
showed  that  the  trocar  had  entered  the  cavity  of  the  abdo- 
men after  transfixing  the  diaphragm,  which,  having  been 
forced  upward  by  a  large  lever,  had  contracted  firm  adhesions 
to  the  seventh  rib.f 

Finally,  I  think  that  I  can  safely  say,  after  carefully  con- 
sidering the  subsequent  histories  of  all  the  patients  on  whom 
I  have  performed  thoracentesis  during  the  past  eight  years, 
that  in  every  instance  it  has  proved  successful,  either  by  not 
only  preventing  death,  preceded  by  the  most  agonizing  symp- 
toms that  a  physician  is  called  upon  to  witness,  but  in  the  ma- 
jority of  instances  we  may  confidently  hope  a  restoration  to 
at  least  very  good  health. 

I  should,  as  in  tracheotomy  and  abdominal  paracentesis, 
prefer  to  use  the  scalpel  to  open  the  chest :  1.  As  a  safer  pro- 
cedure ;  2.  An  incised  wound  is  known  to  heal  (if  required) 
with  greater  certainty ;  3.  That,  by  using  a  long  male  silver 
catheter,  the  most  dependent  part  of  the  chest  can  be  emptied 
of  its  fluid  contents,  and  there  is  no  danger  of  pricking  the 

*  Watson's  "Practice  of  Medicine,"  London,  1857,  p.  141. 
t  Ibid. 
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long  from  change  of  position  or  movement  of  patient  while 
the  liquid  is  being  withdrawn,  as  noted  by  Dr.  Allbutt. 

4.  That  when  pus  has  commenced  to  undergo  that  change 
preparatory  to  absorption,  the  probabilities  are,  that  very 
little,  if  any,  will  be  reproduced  after  the  operation,  if  the 
wound  is  immediately  closed. 

5.  That,  in  closing  the  wound  under  the  above  circum- 
stances, the  little  atmospheric  air  admitted,  and  the  small 
quantity  of  pus  left  behind,  are  very  soon  absorbed. 

6.  That  if  pus  should  again  accumulate  in  the  chest,  the 
operation  is  so  easy,  the  pain  so  slight,  and  the  closure  so 
rapidly  accomplished,  that  a  repetition  is  nothing  to  be  feared, 
and  really  causes  less  prostration  than  where  a  large  incision 
is  made,  and  possibly  pus  formed  with  greater  rapidity. 

7.  That  atmospheric  air,  pus,  and  blood,  even  to  the  extent 
of  about  eight  ounces,  may  be  absorbed,  and  that  the  injured 
compressed  lung  can  again  resume  its  normal  condition,  as 
so  conclusively  proved  by  the  recorded  post-mortem  examina- 
tion. 

8.  That,  when  unhealthy  decomposition  has  commenced, 
the  wounds  should  be  left  open,  and  the  parts  carefully  disin- 
fected. 

9.  That  thoracentesis  should  often er  be  performed  for  the 
quick  removal  of  fluid  from  the  chest,  even  as  recorded  during 
far  advanced  phthisis  pulmonalis,  when  relief  may  be  ob- 
tained, life  prolonged,  and  painful  death  averted. 

Dr.  Peaslee  remarked  that  thoracentecis  was  a  subject  of 
great  practical  importance,  and  has  been  developed  more  in 
this  country  than  anywhere  else.  He  had  performed  the 
operation  many  years  ago,  before  Dr.  Bowditch  did.  In  1851, 
visited  a  patient,  a  man  twenty-four  years  old,  who  had  hydro- 
thorax  and  ascitis  abdominis,  which  came  on  two  months  be- 
fore. He  drew  off  seventeen  or  eighteen  pounds  of  fluid  from 
the  peritoneal  cavity,  and  then  eighty-six  ounces  from  the 
thoracic  cavity ;  used  an  ordinary  trocar,  made  the  puncture 
between  the  sixth  and  seventh  ribs,  and  not  quite  so  far  back 
as  Dr.  Leale  had  in  his  cases. 
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Dr.  Peaslee  considers  it  safe  to  make  the  opening  any- 
where in  the  convex  intercostal  spaces  where  there  is  fluid, 
taking  care  not  to  wound  the  pericardium.  His  plan  was  to 
draw  the  skin  over  the  rib  downward,  so  as  to  puncture  it  in 
middle  of  the  intercostal  space  ;  when  the  instrument  is  with- 
drawn, the  skin  will  slide  up  again  and  close  the  opening. 

On  withdrawing  the  trocar,  he  introduced  a  gum-elastic 
catheter,  the  patient  leaning  to  that  side,  so  as  to  prevent  the 
entrance  of  air  into  the  thoracic  cavity. 


Stated  Meeting,  Maech  20,  1873.    De.  Austin  Flint,  Peesident,  in 

the  chalk. 

After  the  transaction  of  usual  business,  the  following  pa- 
per was  read,  entitled : 

FACIAL  PAKALYSIS  TREATED  BY  A  NEW  METHOD. 
By  WILLIAM  DETMOLD,  M.  D. 

Every  practitioner,  I  presume,  is  familiar  with  facial  pa- 
ralysis. I  do  not  now  allude  to  that  paralysis  which  follows  an 
apoplectic  attack,  but  to  that  local  affection — paralysis  of  one 
side  of  the  face — which  comes  on  suddenly,  at  times,  some- 
what analogous  to  infantile  paralysis  of  the  lower  extremities, 
in  consequence  of  a  draught  of  cold  air,  at  other  times  without 
any  appreciable  cause,  and  which  generally  yields  to  various 
kinds  of  treatment ;  and,  in  most  cases,  probably  would  get 
well  without  any  treatment  in  from  four  to  six  weeks.  But 
occasionally  we  encounter  cases  which  assume  a  chronic  char- 
acter, and,  defying  the  ordinary  methods  of  treatment,  lead  to 
a  permanent  distortion  of  the  face. 

I  reported,  some  years  ago,  to  this  Academy,  some  cases  of 
facial  paralysis  in  which  I  successfully  performed  myotomy.  I 
only  reported  these  cases  orally,  and  I  believe  they  never  have 
been  put  on  record ;  but,  as  they  form  an  interesting  contrast 
to  the  case  which  is  the  subject  of  this  paper,  I  will  briefly 
record  them  here : 
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Case  I. — Miss  H.,  about  twenty-one  years  of  age,  had,  in 
early  infancy,  paralysis  of  the  face,  which  resisted  every  effort 
of  treatment ;  for,  as  the  family  were  in  very  affluent  circum- 
stances, it  is  to  be  presumed  that  the  case  had  not  been  neg- 
lected. When  I  was  consulted,  I  found,  on  one  side  of  the 
neck  and  below  the  ear,  a  number  of  deep,  adhering  scars 
from  scrofulous  ulcerations,  which  possibly  may  involve  some 
branches  of  the  facial  nerve.  Whether  they  were  the  cause 
of  the  paralysis  I  do  not  know,  for,  as  the  mother  of  the 
young  lady  had  died  years  before,  I  could  not  obtain  a  satis- 
factory history  of  the  case.  The  prominent  feature  of  the 
affection  was  a  strong  contraction  of  the  muscles  of  the  other 
side,  which  drew  the  mouth  considerably  over  to  that  side.  As 
I  had  reason  to  suppose  that  the  ordinary  methods  of  treat- 
ment had  been  exhausted,  evidently  without  effect,  I  did  not 
deem  it  worth  while  to  go  over  the  same  ground  again,  but  I 
determined  at  once  to  divide  the  contracted  muscles.  I  made, 
•on  the  inside  of  the  cheek,  a  semicircular  incision  through  the 
mucous  membrane,  dividing  every  thing,  till  I  felt  that  I  had 
reached  the  cutis.  The  incision  commenced  near  the  ala  of 
the  nose,  and  was  carried  around  the  fibres  of  the  orbicularis 
oris  to  near  the  middle  of  the  lower  lip,  thus  dividing  the 
insertion  of  all  the  muscles  that  attach  themselves  to  the 
orbicularis  on  that  side.  There  was  some  bleeding,  which, 
however,  yielded  to  pressure,  and  I  had  the  satisfaction  of  re- 
lieving the  deformity  almost  entirely — at  any  rate  so  far  that 
what  remained  appeared  more  like  a  trick  or  bad  habit  than  a 
deformity.  When  the  face  was  at  rest,  nothing  was  apparent ; 
only  when  the  muscles  were  in  action,  especially  in  laughing, 
there  was  still  a  contraction  visible,  and  even  that,  I  think, 
miglit  have  been  cured  by  repeating  the  operation,  but  the 
young  lady  was  so  well  satisfied  with  the  result  obtained  that 
she  would  not  consent  to  a  second  operation. 

Case  II. — Although  this  case  does  not  strictly  come  under 
the  name  of  facial  paralysis,  yet,  as  the  treatment  was  analo- 
gous, its  brief  report  here  may  not  be  out  of  place : 

Sergeant  B.,  during  the  Mexican  War,  received  at  the  bat- 
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tie  of  Cerro  Gordo  a  gun  shot- wound,  the  ball  entering  the 
mouth,  carrying  away  a  portion  of  the  hard  palate,  breaking 
the  upper  part  of  the  ramus  of  the  lower  jaw,  and  making  its 
exit  below  and  behind  the  lobe  of  the  ear,  probably  dividing 
the  facial  nerve.  I  saw  him  several  years  afterward.  Theife 
was  considerable  deformity,  besides  anchylosis  of  the  lower 
jaw,  but  the  object  of  his  consulting  me  was  the  eye  of  that 
side.  The  orbicularis  palpebrarum  seemed  entirely  paralyzed ; 
the  upper  lid  was  forcibly  drawn  up,  so  that  the  eye  could  not 
even  be  partially  protected  by  the  forcible  rolling  upward  of 
the  ball  as  we  see  it  in  the  ordinary  cases  of  paralysis,  where 
the  lids  cannot  be  completely  closed.  The  cornea,  in  conse- 
quence of  the  constant  exposure,  had  become  vascular  and 
opaque,  and  the  constant  irritation  from  that  source  induced 
the  man  to  apply  to  me,  upon  the  advice  of  his  physician,  for 
the  purpose  of  having  the  eyeball  removed.  Before  proceed- 
ing, however,  to  that  extremity,  I  determined  to  give  him  the 
benefit  of  myotomy.  I  made  a  semilunar  incision  below  the 
supraorbital  ridge,  and  divided  the  levator  palpebrse  supe- 
rioris  before  its  fan-like  insertion  into  the  tarsus.  The  lid 
dropped  immediately,  and,  even  before  the  external  wound 
was  healed,  followed  the  motion  of  the  lid  of  the  other  eye. 
In  a  few  months  the  cornea  lost  its  vascularity  and  opacity, 
and  there  was  scarcely  a  trace  of  the  previous  paralysis  of  the 
lid  remaining. 

In  both  the  foregoing  cases,  the  prominent  feature  was 
contraction  of  the  non-paralyzed  muscles.  I  therefore  tried, 
by  dividing  them,  to  put  them  more  nearly  on  a  par  with 
their  paralyzed  antagonists,  and  in  both  cases  success  justified 
the  attempt. 

The  case  which  is  the  proper  subject  of  this  paper  is  of  an 
entirely  different  character,  there  being  hardly  any  muscular 
contraction,  and  therefore  an  entirely  different  mode  of  treat- 
ment became  necessary.  That  is  the  reason  why  I  have  placed 
these  cases  here  in  juxtaposition. 

Miss  N.,  now  about  eighteen  years  old,  was  seized,  when 
about  two  years  old,  with  one-sided  paralysis  of  the  face.  A 
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number  of  physicians  have  attended  the  case  from  time  to 
time  and  in  succession,  but  without  result.  She  tells  me 
that  I  myself  was  consulted  years  ago  in  the  case,  but  that  I 
have  not  done  more  or  better  than  the  rest.  During  a  recent 
visit  to  Europe  the  father  of  the  young  lady  was  advised  to 
apply  to  me,  and  thus  I  was  again  consulted.  The  patient 
now  presents  a  very  marked  case  of  paralysis,  the  main  feat- 
ure of  which  is  not  contraction  of  the  other  side,  but,  in  conse- 
quence of  complete  inaction  of  the  zygomatic  muscles  and  the 
levator  anguli  oris,  a  heavy  drooping  and  hanging  down  of 
the  angle  of  the  mouth.  Knowing  that  the  ordinary  methods 
of  treatment,  such  as  stimulating  frictions,  hot  douches,  ender- 
matic  use  of  strychnia,  electricity,  etc.,  etc.,  had  been  tried 
conscientiously  and  without  effect,  I  determined  to  try  what 
mechanical  means  would  do.  I  bent  a  wire  into  a  hook, 
which  I  put  into  the  drooping  corner  of  the  mouth,  and, 
drawing  it  up,  bent  the  wire  over  and  behind  the  ear.  I 
recommended  the  patient  to  keep  it  on  overnight,  trusting 
that,  by  entirely  relaxing  the  paralyzed  muscles,  and  support- 
ing the  dragging  weight,  I  might  somewhat  relieve  the  defect. 
She  reported  herself  next  morning,  full  of  joy.  The  result 
exceeded  my  most  sanguine  expectations.  After  one  night's 
use  of  the  wire,  the  drooping  of  the  mouth  had  diminished  in 
a  very  marked  degree,  but  the  wire  had  cut  into  the  corner  of 
the  mouth  and  made  it  sore.  I  therefore  ordered  an  instru- 
ment to  be  made  of  silver  by  Otto  &  Eeynders,  which  should 
obviate  the  difficulty.  It  consists  of  a  flat  hook,  with  the 
edges  turned  out,  and  terminating  in  a  wire  hook,  which  goes 
over  the  ear.  She  wears  this  instrument  steadily  at  night, 
only  omitting  it  when  the  corner  of  the  mouth  gets  sore ;  and 
she  is  steadily  improving. 

It  then  occurred  to  me  that  I  might  make  this  instrument 
still  more  effective  if  I  could  combine  with  it  a  permanent 
and  continuous  galvanic  current  through  the  paralyzed  parts 
by  having  it  made  of  two  different  metals,  thus  forming  as  it 
were  a  single  cell  of  a  galvanic  battery.  "With  this  view  I 
had  the  flat  hook  which  enters  the  corner  of  the  mouth  made 
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of  platina,  and  the  wire  terminating  in  a  plate  behind  the  ear, 
made  of  zinc.  Mr.  Charles  T.  Chester,  who  was  kind  enough 
to  make  this  instrument,  gives  in  a  note  to  me  the  following 
account :  "  I  charged  the  zinc  plate  with  salt  and  water.  I 
have  no  exact  instruments  to  measure  quantity  of  current  pass- 
ing, but  it  holds  my  galvanometer  at  ten  degrees  deflection 
through  the  resistance  of  nine  hundred  British  Association 
units.  A  steady  current  of  appreciable  power  constantly  flows 
through  the  part  when  the  velvet  (which  covers  the  zinc  plate) 
is  moistened." 

I  am  fully  aware  that  the  mode  of  application  is  somewhat 
opposed  to  the  generally-accepted  theory  that  the  galvanic 
current  which  runs  in  the  direction  from  the  hard  metal  to 
the  softer  should  correspond  with  the  direction  of  the  current 
of  the  nerve-fluid,  that  is,  from  the  centre  to  the  periphery. 
But,  on  the  one  hand,  I  do  not  consider  the  force  of  this 
theory  sufficiently  demonstrated,  and,  on  the  other  hand,  I  did 
not  want  to  put  the  softer  and  easily-oxidized  metal  into  the 
mouth.  Consequently,  when  my  instrument  is  applied,  the 
galvanic  current,  instead  of  running  with  the  nerve-current, 
runs  opposite  to  it,  but,  whatever  the  direction  is,  the  galvanic 
current  runs  exactly  through  the  affected  and  paralyzed  parts. 

I  must  not  omit  here  to  remark  that,  during  the  time  the  ! 
galvanic  instrument  was  being  made,  I  had  given  the  silver  1 
instrument  as  a  model,  and  that  consequently  for  about  a 
week  no  instrument  was  worn  by  the  patient.  At  the  end  of 
the  week  a  considerable  relapse  of  the  paralysis  was  notice- 
able, showing  the  necessity  of  a  long-continued  use  of  the  in- 
strument. 

The  galvanic  instrument  has  now  been  worn  for  a  few 
weeks,  and  the  patient  is  steadily  improving ;  but,  as  the  re- 
covery had  already  far  progressed  and  was  steadily  progress- 
ing, before  galvanism  was  brought  into  cooperation,  I  am 
unable  to  say  what  share  in  the  benefit,  or  whether  any,  is  due 
to  the  galvanic  current,  to  which,  on  the  whole,  I  do  not  at- 
tach as  much  importance  as  to  the  mechanical  support.  The 
application,  under  the  circumstances,  I  believe  and  claim  as 
new. 
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I  have  thus  briefly  put  representative  cases  of  two  classes 
of  facial  paralysis  together  :  one  where  the  contraction  of  the 
non-paralyzed  muscles  forms  the  prominent  feature,  and  the 
other  where  the  inaction  of  the  paralyzed  muscles  is  promi- 
nent; and  I  have  shown  two  entirely  different  methods  of 
treatment  of  the  two  classes ;  but  I  have  no  doubt  that  many 
cases  may  occur  where  both'  methods  of  treatment  might  be 
advantageously  combined. 

Dr.  J.  C.  D alton  then  read  a  paper  entitled  "  Galen  and 
Paracelsus."    (Published  elsewhere.) 

The  Academy  then  adjourned. 


Stated  Meeting,  April  3,  1873.    Be.  Austin  Flint,  President,  in 

the  Chair. 

Drs.  Leroy  M.  Yale,  John  J.  Mason,  and  Cornelius  E. 
Bogert,  were  elected  Resident  Fellows.  Dr.  W.  J.  Sloan, 
Surgeon  IT.  S.  Army,  was  elected  a  ISTon-Resident  Fellow. 

The  President  introduced  Prof.  J.  P.  White,  of  Buffalo. 

Dr.  Roberts  announced  the  death  of  Dr.  Josiah  C.  Nott, 
aged  sixty-nine  years,  at  Mobile,  Ala.,  on  March  31,  1873. 

The  President  then  announced  the  paper  for  the  evening. 

ON  THE  HISTORY  AND  TREATMENT  OF  ACUTE  URAEMIA. 

By  ALFRED  L.  LOOMIS,  M.  D., 

rROFESSOR  OF  THE  INSTITUTES  AND  PRACTICE  OF  MEDICINE,  MEDICAL  DEPARTMENT  UNI- 
VERSITY OF  THE  CITY  OF  NEW  YORK. 

Mr.  President,  at  your  request,  and  in  compliance  with 
your  suggestion,  I  will,  this  evening,  make  a  few  remarks  on 
the  history  and  treatment  of  Acute  Urcemia. 

Tinder  this  term  may  be  grouped  two  classes  of  symptoms, 
which  differ  in  their  mode  of  development  and  in  their  attend- 
ant phenomena. 

In  the  one,  nausea,  vomiting,  and  headache,  usher  in 
twitchings  and  epileptiform  convulsions  of  the  voluntary 
muscles,  a  state  which  has  received  the  name  of  unemic  con- 
vulsions. 
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In  the  other,  headache  and  drowsiness,  or  convulsions, 
usher  in  a  state  of  insensibility,  which  has  received  the  name 
of  uraemic  coma. 

The  primary  cause  of  both  these  conditions  is  always  to  be 
found  in  a  failure  of  the  kidneys  to  perform  their  normal  func- 
tion of  elimination,  and  the  consequent  accumulation  in  the 
circulation  of  some  or  all  of  the  poisonous  elements  of  the 
urine.  This  condition  may  occur  in  the  course  of  any  disease 
in  which  suppression  of  the  renal  secretion  takes  place.  Such 
arrest  of  the  function  of  the  kidneys  most  frequently  occurs  in 
scarlatina,  in  the  different  forms  and  stages  of  Bright's  disease, 
in  the  puerperal  state,  and  in  connection  with  the  surgery  of 
the  urethra. 

Whatever  the  poisonous  agent  may  be,  it  unquestionably 
acts  directly  upon  the  cerebro-spiual  centres.  Iu  its  action,  it 
does  not  seem  so  much  to  directly  excite  convulsions  or  coma, 
as  to  increase  the  irritability  of  the  nervous  system,  and  the 
consequent  liability  to  convulsions  from  causes  which,  under 
other  circumstances,  would  produce  no  noticeable  disturbance. 

A  number  of  theories  have  been  advanced  in  regard  to  the 
exact  element  which  acts  as  the  poisonous  agent. 

The  earliest  accepted  view  is  that  which  attributes  the 
symptoms  of  uraemia  to  retained  urea.  This  view,  originally 
proposed  by  Willis,  has  been  ably  sustained  by  the  experi- 
ments of  Drs.  Richardson  and  Hammond ;  and,  although  at 
different  times  it  has  been  discarded  and  apparently  disproved 
by  the  experiments  of  distinguished  observers,  to-day  it  is  the 
accepted  view  of  most  authorities. 

Some  years  since,  Frerichs  made  the  statement  that  urea 
as  urea  is  innocuous,  and  advanced  the  theory  that  the  poison- 
ous agent  was  carbonate  of  ammonia  resulting  from  the  de- 
composition in  the  blood  of  urea  into  carbonate  of  ammonia 
and  water,  which  decomposition  he  ascribed  to  the  action  of  a 
ferment  in  the  blood.  This  theory  has  been  entirely  over- 
thrown by  other  experimenters. 

Still  more  recently,  Traube  has  advanced  an  hypothesis 
which  has  attracted  much  attention  (Stewart).    "  He  points 
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out,  that,  as  in  Bright's  disease,  the  blood-serum  being  in  an 
impoverished  state,  tends  to  transude,  and,  in  consequence  of 
hypertrophy  of  the  heart,  the  blood-pressure  in  the  arterial 
system  is  increased  ;  so,  when  from  any  cause  this  blood-press- 
ure is  suddenly  increased,  or  the  density  of  the  blood-serum 
is  further  diminished,  serous  fluid  transudes  through  the  small 
arteries,  and  oedema  of  the  brain  results.  The  result  of  this  is, 
that  the  capillaries  and  veins  are  compressed,  and  the  brain 
becomes  correspondingly  anaemic.  The  form  of  the  uraemic 
attack  varies  according  to  the  part  of  the  brain  which  is  so 
attested.  If  the  cerebrum  alone  is  involved,  coma  appears ;  if 
the  pons  Varolii  and  medulla  oblongata  alone,  convulsions  ;  if 
both  together  be  affected,  the  result  is  combination  of  coma 
with  convulsions.  This  hypothesis  is  certainly  well  worthy 
of  being  carefully  investigated,  for  the  condition  of  the  brain 
met  with  in  fatal  cases  of  uraemia  often  accords  with  it,  at  least 
in  the  chronic  cases  in  winch  death  occurs  from  uraemia.  But 
Lhave  some  difficulty  in  accepting  it  as  explaining  uraemia  in 
acute  cases.  It  is  to  be  remembered  that  its  author  does  not 
claim  for  it  any  position  higher  than  a  mere  hypothesis." 

The  experiments  of  Oppler  and  others  go  to  show  that 
urea  is  formed  by  the  kidneys  from  the  nitrogenous  materials 
in  the  blood,  and  that  the  uraemic  manifestation  depends 
mainly  upon  the  accumulation  in  the  blood  of  creatin  and 
creatinin.  Oppler  also  found  that  there  is  a  retention  of 
muscle-waste  in  cases  of  uraemia,  and  conceived  that  there 
may  be  a  similar  retention  of  the  products  of  the  nerve-waste; 
and  to  the  deleterious  influence  of  this  substance  he  would  as- 
cribe the  symptoms. 

Dr.  Grainger  Stewart  makes  the  statement  that  some 
forms  of  uraemia  may  be  associated  with  structural  changes  in 
the  brain,  similar  to  those  which  occur  in  the  retina  in  cases  of 
neuro-retinitis. 

The  experiments  and  facts  upon  which  these  different  theo- 
ries are  based  lead  to  the  following  conclusions  : 

1.  That  uraemic  toxaemia,  acute  and  chronic,  depends  on  a 
complete  or  partial  arrest  of  the  urinary  secretion. 
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2.  A  qualitative  analysis  of  the  constituents  of  the  urine 
goes  to  show  that  urea  is  its  only  positive  poisonous  ingre- 
dient, and  <£  that  it  is  not  the  special  product  of  any  one  par- 
ticular tissue  or  organ,  but  the  united  product  of  all  nitrogen- 
ized  effete  matter." 

3.  ISTumerous  'experiments  show  that  urea,  when  intro- 
duced into  the  blood  of  animals,  acts  as  a  narcotic  poison,  pro- 
ducing phenomena  identical  with  those  of  uraemia. 

4.  That  urea  is  not  decomposed  into  carbonate  of  ammonia 
and  water  in  the  blood,  but  that  such  decomposition  may  take 
place  outside  the  blood-vessels  in  the  bladder,  pelvis  of  the 
kidney,  and  intestines ;  and  if  the  products  of  the  decomposi- 
tion are  retained  in  these  cavities  any  length  of  time,  they 
give  rise  to  a  condition  of  ammonaeuiia,  which  in  many  of  its 
features  resembles  uraemia. 

While,  therefore,  the  question  as  to  the  exact  poisonous 
agent  in  uraemia  is  still  unsettled,  it  seems  to  me  that  the  facts 
relative  to  urea  warrant  the  assumption  that  urea  is  an  irritant 
poison,  and  when  in  excess  in  the  circulation  acts  primarily 
upon  the  cerebro-spinal  centres,  and  through  them  interferes 
more  or  less  with  the  functions  of  organic  life ;  and  that 
oedema  of  the  brain  and  other  structural  changes  which  occur 
in  the  course  of  uraemia  are  the  results  of  the  action  of  this 
poison. 

An  acute  uraemic  attack  is  usually  preceded  by  certain 
premonitory  signs,  such  as  oedema  in  various  parts  of  the 
body,  restlessness,  or  an  almost  irresistible  desire  to  sleep,  ver- 
tigo, headache,  delirium,  nausea,  vomiting,  and  impaired 
vision  ;  the  countenance  has  a  pale,  waxy,  or  dingy  appear- 
ance ;  the  urine  is  scanty,  high-colored,  bloody,  albuminous, 
and  contains  casts.  After  the  appearance  of  the  premonitory 
symptoms  the  progress  of  the  mischief  will  vary  in  different 
cases  according  to  the  amount  and  cause  of  the  retention  of 
the  urea. 

Thus  if  a  large  amount  of  urea  is  suddenly  thrown  into 
the  circulation  and  retained  by  a  continuance  of  the  arrested 
elimination,  or  increased  by  a  continuance  of  the  producing 
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cause,  the  body  and  extremities  become  violently  convulsed, 
or  the  patient  passes  rapidly  into  a  state  of  coma. 

The  convulsion  may  consist  of  a  single  paroxysm,  or  a  suc- 
cession of  paroxysms  may  follow  one  another  at  intervals  of  a 
few  minutes  or  several  hours,  the  patient  lying  during  the  in- 
terval in  a  state  of  more  or  less  profound  insensibility.  Dur- 
ing the  convulsion  the  face  becomes  livid,  eyes  glassy,  the 
pupils  contracted  or  dilated.  At  the  commencement  of  the 
convulsive  attack  they  are  generally  contracted  ;  frothy  mucus, 
which  is  sometimes  bloody,  collects  around  the  mouth,  and 
there  is  a  strong  urinous  odor  emanating  from  the  perspira- 
tion. The  pulse  is  accelerated,  and  the  temperature  is  raised 
in  some  instances  as  high  as  107°. 

Uraemic  coma  may  come  on  gradually,  twenty-four  or 
forty-eight  hours  elapsing  before  the  stupor  is  complete,  or  the 
patient  may  fall  suddenly  into  a  state  of  profound  coma,  its 
advent  resembling  an  attack  of  cerebral  apoplexy.  There  are 
periods  when  the  coma  is  so  profound  that  nothing  arouses 
the  patient ;  at  other  times  he  is  easily  aroused,  or  arouses 
"himself,  and  attempts  to  speak  and  to  sit  up,  swallowing  fluids 
with  little  difficulty. 

When  urea  is  gradually  introduced  into  the  circulation,  or 
is  freely  eliminated,  as  in  cases  where  renal  disease  is  slowly 
developed,  the  system  becomes  accustomed  to  the  presence  of 
the  poison,  and  thus  a  considerable  excess  of  urea  may  exist  in 
the  blood  for  a  long  period  without  giving  rise  to  any  but  the 
premonitory  symptoms  of  acute  ursemia ;  but,  when  once  the 
balance  is  destroyed  and  a  certain  excess  of  urea  in  the  blood 
is  reached,  the  kidneys  become  embarrassed  by  the  excessive 
demand  made  upon  their  excreting  power,  and  rapid  and  in- 
tense renal  congestion  follows,  the  nerve-centres  are  over- 
whelmed, and  either  convulsions  or  coma,  or  both,  follow, 
and  thus  acute  ursemia  may  be  developed  in  the  chronic  as 
well  as  in  the  acute  stage  of  renal  disease. 

Ursemic  coma  is  always  accompanied  by  a  certain  amount 
of  stertor ;  the  respirations  are  accelerated  at  first,  but  they 
soon  become  slow  and  labored.    The  pupils  are  dilated,  but 
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they  are  not  irregular;  the  pulse  is  more  rapid  than  natural, 
and  lacks  firmness.  The  temperature  at  first  is  raised,  but 
after  a  time  falls  below  the  normal  standard.  Acute  uraemia 
simulates  in  some  particulars  so  many  diseases  in  which  con- 
vulsions and  coma  are  the  leading  symptoms,  that  it  is  difficult 
to  give  directions  which  shall  enable  one  to  always  separate 
it  from  analogous  disorders.  I  will  name  a  few  of  the  more 
prominent  points  in  its  differential  diagnosis. 

The  phenomena  of  an  epileptic  seizure  are  almost  identical 
with  those  of  uraemia,  and  in  some  instances  the  task  of  dis- 
tinguishing the  one  from  the  other  would  be  exceedingly  diffi- 
cult unless  the  previous  history  be  admitted. 

If  the  patient's  history  is  known,  the  chronic  character  of 
the  epilepsy  is  sufficient  to  distinguish  it  from  acute  uraemia, 
and  an  examination  of  the  urine  positively  determines  the 
uraemic  character  of  the  convulsion.  At  the  time  of  the  par- 
oxysm a  distinction  may  also  be  drawn,  for  in  epilepsy  one 
side  is  convulsed  more  violently  than  the  other,  while  in 
uraemia  both  sides  of  the  body  are  equally  affected  by  the 
convulsive  movements.  In  epilepsy,  although  there  is  loss  of 
consciousness,  reflex  sensibility  continues  from  the  beginning 
to  the  end  of  the  paroxysm,  which  is  not  the  case  in  uraemia. 
Immediately  following  uraemic  paroxysms  there  is  deep  coma ; 
following  an  epileptic  seizure  there  is  merely  a  deep  sleep, 
from  which  the  patient  may  be  aroused. 

In  cerebral  apoplexy,  coma  always  precedes  convulsions, 
and  with  the  convulsions  there  are  facial  paralysis  and  hemiple- 
gia ;  there  is  also  clonic  spasm  of  the  paralyzed  parts,  and  the 
urinary  symptoms  of  uraemia  are  absent.  In  hysterical  con- 
vulsions the  patient  falls  into  a  convulsive,  tetanic,  or  catalep- 
tic condition,  with  a  scream.  Close  inspection  shows  that  the 
patient  is  not  unconscious,  and  the  pupils  are  normal,  as  are 
also  the  pulse  and  temperature.  The  limbs  are  jerked  irregu- 
larly, the  breathing  is  jerking  and  spasmodic,  and  is  attended 
with  a  choking  sensation.  There  is  no  lividity  of  the  face  or 
distention  of  the  cervical  blood-vessels,  and  the  close  of  the 
paroxysm  is  usually  accompanied  by  the  discharge  of  a  large 
quantity  of  pale  urine. 
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Cholemic  convulsions,  or  tjiose  that  occur  when  the  blood 
is  overcharged  with  the  constituents  of  the  bile,  in  their  phe- 
nomena very  closely  resemble  uraemia,  but  may  be  distin- 
guished from  them  by  the  jaundice  which  precedes  or  accom- 
panies their  development,  and  by  the  antecedent  history  of 
acute  hepatic  affections.  Convulsions  originating  in  meningitis 
and  other  cerebral  affections  are  distinguished  by  the  accom- 
panying characteristic  symptoms  of  these  affections. 

The  main  points  in  the  differential  diagnosis  of  uraemic 
coma  are  identical  with  those  of  uraemic  convulsions.  It  may 
be  distinguished  from  the  coma  of  apoplexy  by  the  absence  of 
paralysis,  from  opium-poisoning  by  the  rise  in  temperature 
(the  temperature  in  ursemic  coma  being  generally  above  100°, 
while  in  the  coma  from  opium  it  is  below  the  normal).  The 
slow  and  peculiar  character  of  the  respiration  in  opium-coma 
also  distinguishes  it  from  uraemia. 

The  condition  of  the  pupils  is  not  a  safe  guide,  for  not 
unfrequently  in  uraemia  they  are  as  contracted  as  in  opium- 
poisoning. 

-  It  is  distinguished  from  epileptic  coma  by  the  antecedent 
history,  and  from  rum-coma  by  the  alcoholic  surroundings  of 
alcoholismus. 

In  all  cases  of  coma,  an  examination  of  the  urine  is  neces- 
sary to  complete  the  diagnosis. 

Causes  of  Death  in  Acute  Uraemia. — Apparently  the  pri- 
mary cause  of  death  in  uraemia  is  the  accumulation  of  urea  in 
the  circulation,  which  acts  as  a  true  narcotic  poison,  resem- 
bling in  its  modus  operandi  other  narcotics,  of  which  bella- 
donna and  opium  are  the  best  types.  When  introduced  in  so 
small  quantities  that  its  elimination  can  be  accomplished  in  a 
short  time,  it  produces  a  moderate  sleep ;  but,  when  the  quan- 
tity is  sufficiently  large  to  overtax  the  eliminating  powers,  it 
causes  death  by  arresting  oxidization. 

Dr.  Watson  remarks  that,  whatever  may  be  the  nature  of 
the  unknown  and  perhaps  fugitive  condition  of  the  nervous 
centres  in  uraemia,  which  is  capable  of  arresting  or  abolishing 
their  function,  it  is  important  to  keep  in  mind  a  distinct  and 
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clear  conception  of  the  fact  that  there  must  be  some  such 
physical  condition. 

Dr.  Richardson  claims  that  there  is  first  a  direct  toxical 
effect  of  the  urea,  acting  by  depression  on  the  muscular  and 
nervous  system,  and  that  in  acute  uraemia,  as  a  result,  the 
blood  undergoes  physical  modifications  which  render  it  inca- 
pable of  supporting  the  changes  which  constitute  natural  life. 
These  modified  states  of  the  blood,  consisting  of  increase  of 
water,  diminution  of  red  corpuscles,  modifications  in  the 
physical  construction  of  the  remaining  cells,  and  accumula- 
tion in  the  mass  of  blood  of  a  true  toxic  agent,  tend  to  render 
that  fluid  incapable  of  undergoing  normal  chemical  recon- 
struction in  the  pulmonic  current.  Such  blood  is  incapable  of 
combining  with  the  oxygen  of  the  air ;  the  arterial  blood  con- 
sequently loses  its  active  colorific  life-sustaining  properties, 
and  the  final  result  is  secured  by  what  may  be  most  properly 
designated  apnoea  commencing  in  the  circulation. 

Dr.  Moreland  states  that  acute  uraemia,  marked  by  the 
occurrence  of  convulsions  and  coma,  leaves  the  brain  anaemic 
in  appearance,  and  probably  somewhat  softened. 

From  the  many  facts,  experiments,  and  statements  made 
by  competent  observers,  as  well  as  by  the  clinical  history  of 
uraemia,  it  is  evident  that  the  primary  cause  of  death  is  a  nar- 
cotic poison,  the  exact  nature  and  action  of  which  we  do  not 
understand ;  that  the  primary  action  of  this  poison  is  on  the 
nerve-centres,  producing  certain  changes  in  the  blood,  which 
interfere  with  or  arrest  oxygenation  ;  and  this  is  followed  by 
certain  structural  changes  taking  place  in  the  different  tissues  of 
the  body,  which  make  up  the  post-mortem  history  of  the  disease. 

I  have  now  come  to  the  special  object  of  this  paper,  viz.,  to 
the  consideration  of  the  treatment  of  acute  uraemia. 

Treatment. — I  shall  first  give  a  brief  synopsis  of  the  most 
prominent  views  of  the  present  day— the  views  of  standard 
authorities.  All  agree  in  this,  that  in  the  treatment  of  acute 
uraemia,  to  secure  as  rapidly  as  possible  a  free  eliminative 
action,  either  by  the  skin  or  bowels,  or  by  both,  or  by  the  kid- 
neys, is  of  the  first  importance. 
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Frerichs  is  the  only  authority  that  proposes  to  neutralize 
the  uroemic  poison,  which  he  claims  is  ammonia.  To  accom- 
plish this,  he  directs  the  inhalation  of  chlorine  gas,  or  the  in- 
ternal administration  of  the  vegetable  acids. 

With  most  authorities,  the  favorite  method  is  diaphoresis, 
accomplished  by  vapor  or  hot  air.  It  is  claimed  that,  by  a 
vicarious  action  of  the  skin,  the  excrementitious  products 
which  normally  fall  to  the  lot  of  the  kidneys  to  excrete,  are 
removed  from  the  system  in  the  cutaneous  perspiration. 

In  connection  with  the  process  of  elimination,  a  vicarious 
action  of  the  bowels  is  induced  by  the  internal  administration 
of  drastic  purgatives ;  elaterium  and  scammony  are  the  favor- 
ites to  accomplish  this  hyclragogue  catharsis ;  and  it  is  also 
claimed  that  by  this  method  the  alimentary  canal  eliminates 
the  products  which  should  normally  find  their  way  out  of  the 
body  by  the  urine. 

The  testimony  of  authors  on  the  utility  of  diuretics  in  the 
treatment  of  acute  uraemia  is  conflicting. 

Dr.  Roberts  says  that  his  experience  has  not  given  him  a 
high  opinion  of  their  accuracy. 

Dr.  Harley  says  that  it  ought  never  to  be  forgotten  that,  in 
acute  Bright's  disease,  as  well  as  in  the  first  stage  of  all  inflam- 
matory and  congestive  attacks  occurring  in  the  course  of 
chronic  kidney-affections,  diuretics  are  inadmissible ;  and  he 
adds  that  the  reason  why  the  employment  of  diuretics  often 
does  harm  in  acute  kidney-affections  is  readily  understood, 
when  we  recollect  that  they  have  always  the  tendency  rather 
to  increase  than  diminish  the  flow  of  blood  to  the  already  in- 
flamed organs. 

Dr.  George  M.  Johnston  states  that,  with  our  present 
knowledge  of  renal  pathology,  it  is  clear  that  the  practice  of 
giving  diuretics  in  acute  nephritis  is  most  unjustifiable. 

Dr.  Richardson  says  that  one  of  the  greatest  errors  com- 
mon to  the  inexperienced  is  to  give  diuretics  to  a  badly- work- 
ing kidney — an  error  as  unphilosophical  as  it  is  unpardonable, 
for  the  'cessation  of  the  secreting  function  of  the  kidney  indi- 
cates a  tendency  to  congestion  of  the  renal  organs.  To  relieve 
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renal  congestion,  not  the  kidneys,  but  some  other  emunctory 
channels,  must  be  freely  opened,  and  the  kidneys  left  to  do  as 
little  labor  as  possible. 

On  the  other  hand,  Niemeyer  maintains  that,  whatever 
theoretical  objection  against  the  employment  of  diuretics  there 
may  be,  in  desperate  cases  recourse  should  always  be  had  to 
them. 

Dr.  Stewart  recommends  diuretics  in  the  acute  6tage  of 
the  inflammatory  form  of  Bright's  disease,  to  remove  the  effete 
material  from  the  uriniferous  tubes. 

The  ground  on  which  diuretics  are  objected  to  is,  that  it  is 
contrary  to  the  principles  of  medicine  to  stimulate  an  inflamed 
part — that  the  first  step  toward  the  healing  of  an  inflamed  or- 
gan is  rest. 

Admitting  that  this  view  is  sound,  we  have  a  class  of  diu- 
retics that  do  not  in  any  sense  act  as  stimulants  to  the  kidney. 
Digitalis  ranks  first  in  this  list ;  although  a  very  efficient  diu- 
retic, it  never  seems  to  irritate  the  kidneys.  The  modus 
operandi  of  this  remedy  is  now  well  settled  (Stewart).  By  in- 
creasing the  power  of  the  heart's  action,  and  perhaps,  also, 
contracting  the  capillaries,  it  materially  increases  the  blood- 
pressure.  As  the  normal  secretion  of  urine  depends  upon  that 
pressure  being  in  a  healthy  state  unopposed  by  any  obstruction, 
and  the  diminished  flow  in  this  disease  is  due  to  obstruction 
within  the  tubules,  the  digitalis  appears  to  supply  such  an  in- 
crease of  pressure  as  overcomes  the  obstruction,  and,  indeed, 
carries  it  away  by  the  force  of  the  current  it  originates. 

Accepting  this  view  of  the  diuretic  action  of  digitalis,  its 
administration  is  especially  indicated  in  acute  uraemia.  To 
obtain  its  effects  in  the  condition  of  the  kidneys  that  attends 
acute  uraemia,  I  am  convinced  that  much  larger  doses  are  re- 
quired than  usually  are  administered.  My  rule  of  practice  in 
these  cases  is  to  give  half  an  ounce  of  the  infusion  of  the 
English  leaves  every  three  hours,  for  twenty-four  hours — or,  at 
least,  until  I  produce  the  specific  effect  of  the  drug — and  I  do 
not  remember  in  a  single  instance  to  have  met  with  the  over- 
whelming  accumulative  effects  of  digitalis  of  which  so  many 
writers  warn  us. 
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The  experience  of  every  one,  I  think,  will  sustain  me  in 
the  statement  that,  when  acute  uraemia  is  fully  developed,  and 
the  patient  is  in  convulsions  or  coma,  often  (in  the  major- 
ity of  cases)  the  skin  and  the  bowels,  as  well  as  the  kidneys, 
lose  their  excretory  action,  diaphoresis  cannot  be  induced,  or, 
if  induced,  is  not  eliminative,  and  the  bowels  do  not  respond 
to  purgatives,  although  the  patient  may  swallow  them  in  large 
doses. 

Under  these  circumstances,  Dr.  Kiehardson  says  that  he  is 
"  convinced  that  in  cases  of  acute  uraemia  there  is  one  and 
only  one  remedy  to  be  adopted  ;  and  that  remedy  is  none  other 
than  the  free  abstraction  of  blood." 

On  physiological  grounds,  venesection,  in  extreme  exam- 
ples of  uraemia,  comes  forward  as  a  natural  and  effective  rem- 
edy ;  for,  as  there  is  a  soluble  poison  in  the  blood,  we  secure 
in  bloodletting  the  readiest  means  by  which  to  remove  the 
poison  directly.  He  adds,  there  is  yet  another  advantage  in 
bloodletting:  by  it  we  relieve  congestion  of  the  visceral 
organs,  and  especially  those  of  the  kidneys  ;  hence,  it  usually 
obtains  that,  after  the  removal  of  blood,  secretion  takes  place 
readily,  and  a  response  is  offered  to  diaphoretic  and  purgative 
remedies  which  did  not  before  present  itself. 

Dr.  Harley  (in  his  recent  work  on  the  urine  and  its  de- 
rangements) makes  the  statement  that  in  some  cases  of  acute 
uraemia,  especially  in  uraemic  eclampsia,  venesection  may  some- 
times be  had  recourse  to  with  great  advantage,  but  its  indis- 
criminate use  he  regards  as  highly  unphilosophical  with  our 
present  knowledge  of  uraemic  convulsions. 

Dr.  Braun,  in  his  monograph  on  uraemic  eclampsia,  states 
that,  since  the  days  of  Dewees,  Burns,  and  Hamilton,  it  has 
been,  and  still  is  the  custom  to  find  the  only  power  against 
uraemic  eclampsia  in  abundant  general  bloodletting,  often  re- 
peated— a  proceeding  which  he  believes  can  be  justified  as  lit- 
tle by  the  present  state  of  our  theoretical  knowledge  in  regard 
to  this  disease  as  it  is  by  the  mortality  which  follows  its  em- 
ployment. 

By  bleeding,  the  hydraemia  is  increased,  as  well  as  the  dan- 
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ger  of  puerperal  thrombosis  and  pyaemia,  and  not  infre- 
quently the  paroxysms  are  aggravated.  A  very  strong  argu- 
ment against  venesection  in  acute  uraemia  is  the  fact  thai, 
after  extensive  trial  by  the  profession,  the  practice  has  fallen 
into  disuse. 

The  question  then  comes  to  us,  If  overwhelming  the  system 
by  the  uraemic  poison  (marked  by  convulsions  and  coma)  shuts 
off  for  a  time  all  avenues  of  elimination,  what  means  have  we 
to  counteract  the  effects  of  this  poison,  and  open  again  the 
avenues  of  its  elimination,  or,  at  least,  to  hold  the  patient  until 
the  normal  eliminating  process  shall  be  reestablished  ? 

Our  first  efforts  must  be  directed  to  diminish  reflex  sensi- 
bility, and  subdue  spasmodic  muscular  paroxysms,  for  these, 
if  continued,  either  will  directly  terminate  life,  or  end  in  an* 
equally  fatal  insensibility. 

The  remedy  which  for  some  years  has  been  employed  for 
the  accomplishment  of  this  object  is  chloroform.  It  has  been 
extensively  used,  and  is,  I  believe,  regarded  as  the  readiest  and 
safest  means  for  controlling  uraemic  convulsions. 

Dr.  Braun  says,  in  regard  to  it,  that  chloroform  narcotism 
should  be  induced  instantly,  when  indications  of  an  impend- 
ing paroxysm  show  themselves,  but  that  the  administration  of 
chloroform  must  not  be  kept  up  during  the  convulsive  attack, 
or  the  state  of  coma. 

Dr.  Roberts  says  that,  during  the  convulsive  paroxysm, 
chloroform  inhalation  is  the  most  prompt  and  ready  means  of 
controlling  the  spasm ;  when,  however,  ursemic  paroxysms  be- 
gin with  drowsiness,  and  gradually  pass  on  to  insensibility,  or 
when  convulsions  occur  as  breaks,  in  a  continuously  comatose 
condition,  chloroform  affords  no  prospect  of  relief. 

Dr.  Harley,  although  he  recommends  some  form  of  anaes- 
thetic in  uraemic  eclampsia,  makes  the  statement  that,  if  medi- 
cal men  were  more  intimately  acquainted  with  the  powerful 
chemical  changes  which  chloroform  exerts  on  the  constituents 
of  the  blood,  even  when  taken  into  the  system  by  the  lungs, 
they  would  probably  employ  it  with  more  reserve  than  at  pres- 
ent they  do. 
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Sir  James  Simpson  says  that,  although  the  direct  action  of 
chloroform  upon  uraemia  is  doubtful,  yet  it  is  certain  that,  in 
eclampsia,  chloroform  is  the  best  palliative,  inasmuch  as  it  mod- 
erates the  paroxysms. 

Although  many  authorities  recommend  the  use  of  chloro- 
form in  ursemic  eclampsia,  few  make  mention  of  its  employ- 
ment in  acute  uraemia,  independent  of  the  puerperal  state.  Its 
only  known  clinical  effect  is  to  control  muscular  spasm,  and  in 
a  large  proportion  of  cases  it  fails  to  give  more  than  tempo- 
rary relief  to  those  patients  who  pass  from  one  convulsion  to 
another  into  a  state  of  complete  coma,  and  die  without  any 
apparent  neutralizing  or  eliminating  effect  from  the  chloro- 
form. 

In  the  few  cases  in  which  I  have  administered  chloroform 
in  non-puerperal  ursemic  convulsions,  it  has  seemed  to  me  to 
have  no  other  effect  than  to  arrest  convulsive  movements,  by 
rapidly  hastening  my  patient  into  a  state  of  insensibility.  In 
no  instance  have  I  known  its  administration  to  be  immediately 
followed  by  diaphoresis,  or  a  return  of  the  urinary  secretion  ; 
and  it  has  seemed  to  me  to  be  more  difficult  to  establish  dia- 
phoresis or  diuresis  by  diaphoretics  or  diuretics  in  patients 
with  uraemia  to  whom  chloroform  has  been  administered,  than 
in  those  who  had  not  taken  it.  I  believe,  therefore,  that 
while  it  temporarily  controls  muscular  spasm,  it  prejudices  the 
chances  of  ultimate  recovery,  by  the  changes  its  inhalation  pro- 
duces in  the  blood,  which  changes  increase  rather  than  retard 
the  uraemic  toxaemia. 

With  these  impressions,  one  naturally  seeks  an  agent  that 
not  only  has  power  to  control  muscular  spasm,  but  at  the  same 
time  by  its  action  shall  tend  to  reopen  the  avenues  of  elimina- 
tion, either  by  counteracting  the  effects  of  the  uraemic  poison 
on  the  nerve-centres,  and  thus  facilitate  the  action  of  diuretics 
and  diaphoretics,  or  itself  act  directly  as  an  eliminator. 

I  believe  morphine,  administered  hypodermically,  to  be 
such  an  agent. 

This  brings  me  to  the  question  which  has  led  me  to  this 
discussion  this  evening,  viz. : 
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1.  Can  morphine,  in  full  closes,  be  hypodermically  admin- 
istered to  patients  in  acute  uraemia  without  danger  ? 

2.  What  are  the  effects  which  follow  such  administration  \ 
If  we  turn  to  acknowledged  authorities  for  an  answer  to 

the  first  of  these  inquiries,  we  find  that  nearly  all  make  men- 
tion of  opium  only  to  warn  us  of  the  danger  attending  its  ad- 
ministration. I  will  quote  from  a  few  of  them  :  Dr.  Harley 
states  that  "although  Dover's  powder  may  be  given  with 
impunity,  opium  can  seldom  be  employed  in  kidney-affec- 
tions in  any  other  form  without  a  certain  amount  of  risk. 
More  than  one  example  of  its  deleterious  effects  in  such  cases 
has  come  under  my  notice.  In  cases  where  there  is  a  tendency 
to  convulsion,  even  Dover's  powder  must  be  cautiously  used." 

Dr.  George  Johnston  states  that  Dover's  powder  may  be 
given  in  Bright's  disease,  "  when  the  bowels  are  freely  open, 
the  urine  not  scanty,  and  there  is  no  headache  or  drowsiness. 
In  other  cases,  opium,  in  any  form,  would  probably  be  injuri- 
ous, on  account  of  its  tendency  to  check  secretion,  and  aggra- 
vate the  symptoms  of  cerebral  oppression.  ...  In  no  cir- 
cumstances is  an  opiate  so  likely  to  produce  dangerous  and  un- 
manageable stupor,  as  when  its  influence  is  added  to  that  of 
urea  in  the  blood." 

Dr.  George  T.  Elliot,  in  a  paper  on  albuminuria  in  preg- 
nancy, states  that  in  nrsemic  eclampsia  he  has  always  used  nar- 
cotics very  sparingly — codea  and  McMunn's  elixir  of  opium 
being  his  choice.  He  had  resorted  to  an  hypodermic  injection 
of  morphine. 

Dr.  Alonzo  Clark,  in  the  most  positive  terms,  warns 
against  the  use  of  opium  in  ursemia. 

Dr.  Austin  Flint,  in  his  "Practice  of  Medicine,"  states 
that  opium  should  be  given  with  circumspection,  and  adds 
that  observation  has  shown  that,  in  moderate  doses,  it  is  liable 
to  produce  marked  and  even  fatal  narcotism,  if  the  blood  is 
surcharged  with  urea.  In  the  same  connection,  he  alludes  to 
the  case  of  an  opium-eater,  with  Bright's  disease,  who  took 
a  bottle  of  McMunn's  elixir  daily,  without  any  apparent  ill 
effect. 
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It  is  hardly  necessary  to  multiply  quotations  to  show  that  the 
profession  has  almost  unanimously  lifted  its  voice  in  warning 
against  the  use  of  opium,  either  in  acute  or  chronic  uraemia. 

During  the  first  years  of  my  professional  life,  I  regarded 
opium  as  one  of  the  most  dangerous  remedial  agents  that 
could  be  administered  to  uraemic  patients,  rarely  daring  to 
give  more  than  five  grains  of  Dover's  powder  to  a  patient 
with  albuminous  urine,  and,  if  convulsions  and  fatal  coma 
happened  to  follow  such  administration,  more  than  once  do  I 
remember  to  have  felt  that  a  Dover's  powder  which  I  had  ad- 
ministered might  have  been  the  cause  of  the  fatal  coma. 

I  will  now  give  abstracts  of  the  recorded  histories  of  a 
number  of  cases  of  acute  uraemia,  which  it  seems  to  me  go  to 
show  that  the  dangers  attending  the  administration  of  opium 
in  acute  uraemia  have  been  overrated. 

These  histories  will  also,  I  believe,  enable  us  to  judge  to 
some  extent  of  the  effects  of  morphine  administered  hypoder- 
mically  to  patients  suffering  with  uraemic  intoxication.  I  shall 
detain  you  with  only  so  much  of  these  histories  as  bear  upon 
the  two  questions  before  us. 

Case  I. — In  the  early  part  of  March,  1868,  a  gentleman, 
fifty-eight  years  of  age,  who  for  two  or  three  years  had  known 
from  his  physician  that  he  had  Bright's  disease  of  the  kidneys, 
came  under  my  care  in  a  condition  of  general  anasarca,  suffer- 
ing almost  constantly  with  headache,  inability  to  sleep,  and  a 
restlessness  which  compelled  his  attendants  to  be  constantly 
moving  him  from  one  position  to  another. 

On  examination  I  found  cardiac  hypertrophy,  slight  pul- 
monary oedema,  general  anasarca,  albuminous  urine  of  low 
specific  gravity,  which  contained  finely  granular  and  hyaline 
casts.  The  quantity  of  urine  passed  on  the  first  day  of  my  at- 
tendance was  forty-four  ounces.  lie  suffered  somewhat  from 
dyspnoea,  but  it  was  not  extreme.  On  the  third  day  of  my 
attendance,  his  urine  became  markedly  diminished  in  quan- 
tity— his  headache,  restlessness,  and  dyspnoea,  were  greatly  in- 
creased, muscular  twitchings  were  present,  his  pulse  became 
accelerated  and  irritable  in  character,  beating  120  in  a  minute, 
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his  surface  dry  and  hot  (the  temperature  was  not  taken). 
Fearing  convulsions,  I  had  dry  cups  applied  over  his  kidneys, 
and  plied  him  with  diaphoretics  and  hydragogue  cathartics 
without  any  apparent  relief.  Death  becoming  imminent,  I 
asked  Dr.  Metcalf  to  see  him  with  me.  At  Dr.  Metcalf  s  su<r- 
gestion,  and  under  his  direction,  I  administered  to  him  my 
first  hypodermic  injection  of  morphine  to  a  patient  with 
uraemia,  expecting  to  see  its  administration  followed  by  a  fatal 
coma.  To  my  astonishment,  my  patient,  soon  after  its  admin- 
istration, passed  into  a  quiet  sleep,  from  which  he  was  easily 
aroused,  during  which  he  perspired  freely.  On  the  following 
day,  he  reported  himself  as  greatly  relieved ;  his  urinary  se- 
cretion was  reestablished,  and  he  was  able  to  take  and  retain 
large  quantities  of  milk.  For  six  weeks  I  injected  daily  into 
this  patient  from  twenty  to  thirty  drops  of  Mag.  sol.  morphine 
hypodermically,  and  gave  one-half  ounce  of  infusion  of  digi- 
talis twice  a  day.  During  this  time,  not  only  was  he  relieved 
of  most  of  his  distressing  symptoms,  but  his  improvement  was 
so  decided  that  he  was  able  to  walk  about  his  rooms  and  go 
out  to  ride.  In  about  two  months  he  went  into  the  country, 
and  I  only  heard  from  him  occasionally.  His  dropsy  entirely 
disappeared.  Whether  the  plan  of  treatment  mentioned  was 
continued  or  not  I  do  not  know.  He  died  the  following 
August,  so  far  as  I  could  learn,  in  a  state  of  collapse,  following 
an  attack  of  what  seemed  to  be  cholera  morbus.  This  case 
taught  me  that  in  some  cases  of  Bright's  disease  with  marked 
ursemic  symptoms  morphine  could  be  administered  hypoder- 
mically not  only  with  safety,  but  with  apparent  advantage. 
Since  that  time  I  have  occasionally  used  hypodermic  injections 
of  morphine  in  the  treatment  of  patients  with  Bright's  disease, 
especially  when  the  premonitory  symptoms  of  acute  uraemia 
were  present,  as  well  as  during  the  active  manifestations  of 
ursemic  intoxication,  and,  so  far  as  I  am  able  to  judge,  its  ad- 
ministration has  been  uniformly  followed  by  good  results.  In 
no  instance  am  I  aware  that  I  have  caused  a  fatal  narcotism. 

The  following  history  shows  the  effects  of  an  hypodermic  in- 
jection of  morphine  in  ursemic  intoxication,  coming  on  during 
the  acute  stage  of  parenchymatous  nephritis  : 
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Case  II. — J.  B.,  a  young  man,  twenty-three  years  of  age, 
of  temperate  habits,  free  from  hereditary  or  acquired  tendency 
to  disease,  early  in  February,  1869,  came  under  my  care  with 
acute  Bright's  disease.  Three  weeks  previous  he  had  been 
thoroughly  chilled  after  an  exposure  of  two  or  three  hours  on 
one  of  the  docks  on  a  damp,  chilly  day. 

From  that  time  he  did  not  feel  well,  suffered  more  or  less 
from  headache,  loss  of  appetite,  and  nausea.  Ten  days  before 
I  first  saw  him,  he  had  noticed  his  face  swollen  on  rising  ;  at 
the  same  time  he  noticed  that  his  urine  was  scanty  and  darker 
than  usual.  He  had  sent  for  me  to  relieve  the  pain  in  his 
head,  which  he  described  as  terrible. 

On  examination  I  found  his  feet  and  legs,  as  well  as  his 
face,  slightly  cedematous  ;  his  pulse  was  110,  and  irritable  in 
character  ;  skin  hot  and  dry.  He  said  that  he  had  passed  no 
urine  since  the  previous  night,  but  at  my  request  voided  about 
four  ounces  of  smoky-looking  urine  which  was  highly  albu- 
minous ;  it  was  not  examined  microscopically.  I  ordered  him 
to  be  dry-cupped  over  the  lumbar  region,  a  hot-air  bath,  and 
a  large  saline  cathartic. 

When  I  next  visited  him,  twenty-four  hours  after,  all  his 
previous  symptoms  were  aggravated.  The  oedema  was  in- 
creased ;  he  had  passed  little  urine,  none  for  ten  or  twelve 
hours,  and  his  bladder  was  empty ;  pulse  120,  headache  still 
severe,  vision  imperfect,  was  restless  and  at  times  delirious ; 
dyspnoea  not  severe. 

As  the  hot-air  bath  had  produced  very  little  diaphoresis, 
and  his  bowels  had  not  moved,  I  ordered  him  one  grain  of 
elaterium,  to  be  followed  by  an  enema  in  four  hours,  and  half 
an  ounce  of  the  infusion  of  digitalis  every  two  hours. 

At  four  o'clock  the  next  morning,  six  hours  after,  I  was 
summoned  to  him  with  the  statement  that  he  was  in  a  convul- 
sion. When  I  reached  him  he  was  semi-comatose  ;  his  friends 
said  his  convulsion  lasted  twenty  minutes.  His  bowels  had 
not  been  moved.  I  immediately  administered  a  large  enema 
of  spirits  of  turpentine  and  oil,  which  was  soon  returned  with- 
out any  fecal  discharge.    His  muscles  began  to  twitch,  he  be- 
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came  restless,  his  skin  was  dry  and  hot ;  pulse  130  and  small. 
Fearing  another  convulsion,  I  administered  hypodermically 
fifteen  drops  Mag.  sol.  morphine.  Gradually  the  muscular 
twitchings  ceased,  he  became  quiet,  and  passed  into  a  heavy 
sleep.  I  remained  with  him.  In  about  two  hours  after  the 
administration  of  the  hypodermic,  his  surface  was  covered 
with  a  profuse  perspiration,  and  his  breathing  became  more 
natural.  He  could  be  aroused,  and  would  swallow  when  fluid 
was  placed  in  his  mouth  ;  four  hours  after,  with  a  catheter,  I 
drew  off  five  or  six  ounces  of  highly-albuminous  urine,  which 
contained  blood  and  granular  casts.  Six  hours  after,  I  com- 
menced the  administration  of  the  infusion  of  digitalis,  a  table- 
spoonful  every  two  hours ;  he  was  sleeping  quietly,  perspiring 
freely,  could  be  easily  aroused.    I  then  left  him. 

At  my  next  visit,  ten  hours  after  the  administration  of  the 
hypodermic  injection,  I  found  him  sleeping — skin  moist,  pulse 
100,  could  be  easily  aroused  and  drank  freely  of  milk.  At  my 
request  he  passed  six  or  eight  ounces  of  urine  ;  his  bowels  had 
moved  freely  twice. 

From  this  time,  under  the  daily  administration  of  digitalis 
and  mur.  tinct.  ferri,  and  a  milk  diet,  he  went  on  to  complete 
convalescence. 

This  was  a  somewhat  rare  case  of  acute  parenchymatous 
nephritis  occurring  independent  of  any  known  blood-poison. 

It  shows,  in  a  striking  manner,  how  difficult  it  is  to  get  the 
action  of  diaphoretics,  diuretics,  and  cathartics,  when  the 
symptoms  of  acute  uraemia  are  present  in  such  cases,  as  well 
as  their  failure  to  prevent  the  occurrence  of  convulsions.  The 
administration  of  a  full  dose  of  morphine,  at  apparently  the 
most  unpromising  period  in  the  history  of  the  case,  not  only 
seemed  to  prevent  an  impending  convulsion,  but  aided  in  the 
establishment  of  a  saving  diaphoresis  and  diuresis. 

The  two  following  histories  have  been  furnished  me  by  Dr. 
H.  B.  Millikin,  late  House-Physician  to  Bellevue  Hospital. 

Case  III. — J.  C,  a  German  dyer,  seventy  years  of  age, 
was  admitted  into  Bellevue  Hospital,  April  22d,  at  6  p.  m. 

This  patient  was  brought  to  the  hospital  in  a  semi-comatose 
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state,  with  almost  complete  suppression  of  urine,  after  succes- 
sive convulsions  occurring  at  intervals  for  twenty-four  hours. 
He  began  to  manifest  the  characteristic  symptoms  of  Bright's 
disease  about  two  months  before  the  occurrence  of  the  convul- 
sions, and  at  the  time  of  their  occurrence  was  undoubtedly 
already  in  the  second  stage  of  parenchymatous  nephritis. 

The  first  hypodermic  injection  of  morphine  arrested  the 
convulsive  movements,  and  was  followed  in  two  hours  by  pro- 
•  fuse  diaphoresis.  Two  hours  after,  a  second  hypodermic 
injection  was  administered,  and  the  internal  use  of  digitalis 
was  commenced,  but  there  was  no  evidence  of  a  return  of 
the  urinary  secretion  until  twelve  hours  after  the  second 
hypodermic  injection  was  administered ;  still,  during  this  pe- 
riod of  urinary  suppression,  there  was  no  return  of  the  con- 
vulsions. 

After  the  reestablishment  of  the  urinary  secretion,  his  con- 
valescence was  rapid,  at  least  up  to  the  time  of  his  leaving 
the  hospital.  His  subsequent  death  in  a  convulsion  is  evi- 
dence of  the  progressive  character  of  his  renal  disease. 

The  abstract  of  the  following  case  is  taken  from  the  note- 
book of  Dr.  Katzenbach,  House-Physician  to  Bellevue  Hos- 
pital during  the  service  of  Dr.  Flint : 

Case  IV. — This  was  a  well-marked  case  of  chronic  paren- 
chymatous nephritis,  which  was  treated  with  cups  over  the  lum- 
bar region  and  hydragogue  cathartics  for  a  month  before  the 
occurrence  of  the  first  convulsion  ;  ten  minims  of  Mag.  sol.  mor- 
phia were  administered  hypodermically  immediately  after  the 
first  convulsion,  while  the  patient  was  comatose,  which  seemed 
to  have  little  or  no  effect,  for  the  convulsions  continued  at  in- 
tervals for  twenty-four  hours,  and,  although  one  and  a  half 
grain  of  elaterium.  was  administered  during  this  time,  there 
was  no  cathartic  action  from  the  bowels  until  some  time  after 
the  convulsions  ceased.  He  was  put  on  diaphoretics,  diuretics, 
and  cathartics.  One  month  later  another  series  of  convulsions 
and  coma  occurred,  lasting  forty-eight  hours,  during  which 
time  forty  minims  of  Mag.  sol.  morphia  were  administered 
hypodermically — ten  minims  after  each  of  the  first  convul- 
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sions — which  had  the  effect  of  temporarily  arresting  the  con- 
vulsions and  causing  profuse  diaphoresis. 

After  the  last  hypodermic  injection,  he  fell  into  a  natural 
sleep,  and  the  fall  of  the  pulse  and  of  the  temperature,  with 
profuse  diaphoresis,  marked  the  commencement  of  his  re- 
covery. 

Morphine  was  not  fully  tested  in  this  case,  for  it  was  not 
given  immediately  preceding  the  convulsions,  and  other  reme- 
dial agents  were  employed  in  connection  with  it;  it  was 
given,  however,  in  large  quantities,  and  did  not  produce  nar- 
cotism. 

The  full  histories  of  the  two  following  cases  of  unemic  con- 
vulsions (which  we  give  here  only  in  abstract)  have  been  kind- 
ly furnished  me  by  my  friend  Dr.  B.  W.  Dudley : 

Case  I. — This  patient,  when  first  seen  by  Dr.  Dudley,  was 
probably  in  the  acute  stage  of  the  inflammatory  form  of 
Bright's  disease — there  was  almost  complete  arrest  of  the  ex- 
cretory function  of  the  kidneys,  and  the  premonitory  symp- 
toms of  acute  ursemia  were  well  marked. 

The  first  convulsion  was  a  severe  one,  and,  in  accordance 
with  the  usual  history  of  such  cases,  was  sure  to  be  followed 
by  a  second.  The  first  large  hypodermic  injection  of  mor-  . 
phine  seemed  to  arrest  the  impending  convulsion  for  about 
three  hours,  when  the  administration  of  a  second  controlled 
all  muscular  twitchings,  established  a  profuse  diaphoresis,  and 
so  far  overcame  the  toxical  effects  of  the  urea  that  under  the 
free  administration  of  digitalis  for  four  hours  the  urinary 
secretion  was  reestablished. 

This  case  also  shows  the  effects  in  acute  uraemia  of  mor- 
phine hypodermically  and  digitalis  internally,  uninfluenced 
by  any  other  remedial  measures. 

Case  II. — The  second  case  was  an  exceedingly  interesting 
and  remarkable  one,  not  only  on  account  of  the  large  amount  of 
morphine  administered  during  twelve  hours,  but  from  the  fact 
of  recovery  after  so  many  and  so  severe  convulsions.  The  pa- 
tient had  for  years  suffered  moderately  from  ursemic  poisoning. 
But  sudden  renal  congestion  from  exposure  to  cold  caused  a 
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complete  arrest  of  the  functions  of  the  already  damaged  kid- 
neys, which  was  almost  immediately  followed  by  the  symp- 
toms of  acute  uraemia. 

During  the  first  eight  hours  of  his  convulsions,  he  was 
faithfully  plied  with  diaphoretics  and  cathartics  without  ob- 
taining the  action  of  either,  during  which  time  his  convulsions 
increased  in  severity,  and  his  case  seemed  hopeless.  (The  ex- 
ceedingly large  doses  of  morphine  borne  by  this  patient  may 
have  been  due  somewhat  to  the  fact  that  some  years  before  he 
became  accustomed  to  its  effects.)  The  first  large  hypodermic 
injection  of  morphine  seemed  for  a  time  to  arrest  the  progress  of 
the  disease.  But  the  exciting  cause  of  the  convulsive  seizure 
was  so  potent  that  the  struggle  between  it  and  the  arresting 
agent  became  a  desperate  one,  and  not  until  the  system  was 
overwhelmed  with  the  morphine  did  its  controlling  action  show 
itself.  During  the  active  period  of  the  convulsion,  the  tem- 
perature and  pulse  were  both  high.  The  fall  in  temperature 
and  pulse  marked  the  subsidence  of  the  convulsive  paroxysm. 

From  this  case  as  well  as  others  that  have  come  directly 
under  my  own  observation,  I  am  of  the  opinion  that  the  rule 
which  is  to  govern  us  in  the  hypodermic  administration  of 
morphine  in  unemic  convulsions  is  to  give  it  in  quantities 
sufficiently  large,  and  frequently  repeated,  to  control  the  con- 
vulsions. Especially  will  this  hold  true  in  ursemic  eclampsia. 
Dr.  Dudley  boldly  pushed  the  remedy  which  he  believed  was 
the  only  one  that  gave  his  patient  any  chance  of  recovery, 
and  his  boldness  apparently  saved  the  life  of  his  patient.  As 
regards  the  efficacy  of  hypodermics  of  morphine  in  the  treat- 
ment of  uraemic  eclampsia,  my  own  experience  has  been  lim- 
ited to  a  single  case,  the  main  points  of  which  are  as  follows : 

Case. — Early  in  April,  1870,  Mrs.  "W.,  a  young  wom- 
an, twenty-two  years  of  age,  in  the  eighth  month  of  her  first 
pregnancy,  consulted  me  in  regard  to  a  severe  pain  in  her  head, 
from  which  she  said  she  had  suffered  for  two  or  three  weeks. 
On  examination,  I  found  her  feet  and  legs  ©edematous,  her 
urine  highly  albuminous,  containing  granular,  epithelial,  and 
fatty  casts. 
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I  warned  her  family  of  her  danger,  and  prescribed  for  her 
the  daily  use  of  mur.  tinct.  ferri  and  digitalis,  with  the  fre- 
quent application  of  dry  cups  over  the  lumbar  regions.  Her 
headache  was  somewhat  relieved,  and  she  passed  on  to  the 
commencement  of  her  labor  without  any  other  unpleasant 
symptoms.    The  albuminous  urine  and  oedema  continued. 

I  was  called  to  see  her  about  six  hours  after  the  commence- 
ment of  her  labor.  Every  thing  seemed  to  be  progressing 
favorably.  The  os  uteri  was  dilated  to  the  size  of  a  half-dol- 
lar, but  was  rigid. 

After  watching  the  case  for  an  hour  or  more,  I  noticed 
that  she  was  becoming  restless,  her  pulse  became  slightly  ac- 
celerated and  irritable  in  character.  All  at  once  she  began  to 
complain  of  pain  in  her  head,  at  times  screaming  out  on  ac- 
count of  its  severity. 

I  introduced  a  catheter  into  the  bladder,  but  could  get 
only  about  half  an  ounce  of  urine — was  told  she  had  not 
passed  urine  for  ten  or  twelve  hours. 

Suddenly  she  passed  into  a  convulsion,  which  lasted  about 
ten  minutes,  after  which  she  became  partially  comatose.  The 
labor  continued  regular,  and  the  process  of  dilatation  went  on 
rapidly.  In  about  half  an  hour  she  began  to  be  restless. 
Fearing  another  convulsion,  I  administered  hypodermically 
fifteen  minims  of  Mag.  sol.  morphia.  Immediately  her  rest- 
lessness ceased,  and  her  labor  progressed  more  rapidly  than 
before.  Two  hours  after  the  hypodermic  injection,  the  os 
being  fully  dilated,  and  the  head  well  down  in  the  pelvis,  I 
applied  forceps,  and  easily  completed  the  delivery  of  a  small 
child.  She  then  passed  into  a  quiet  sleep,  her  pulse  falling  to 
100.  I  remained  with  her  an  hour  or  more,  and  left  her  sleep- 
ing quietly. 

In  about  two  hours  I  returned  and  found  her  just  passing 
into  another  convulsion  ;  immediately  I  injected  ten  minims 
of  Mag.  sol.  morphia.  The  convulsion  lasted  fifteen  minutes, 
and  she  passed  into  a  more  profound  coma  than  before.  In 
one  hour  the  muscles  of  her  right  arm  began  to  twitch,  and  I 
injected  ten  minims  more  of  Mag.  sol.  morphia.    Her  breath- 
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ing  soon  became  stertorous,  her  pulse  almost  imperceptible, 
and  I  thought  her  dying. 

Gradually  the  stertor  passed  away — her  breathing  became 
like  that  of  one  in  quiet  sleep — her  pulse  gradually  diminished 
in  frequency  and  improved  in  character — her  skin  became 
bathed  in  profuse  perspirationi  I  did  not  allow  her  to  be  dis- 
turbed, and,  after  remaining  four  hours  in  this  condition,  she 
roused  to  consciousness  and  asked  for  a  drink,  which  she 
readily  swallowed. 

Her  urinary  secretion  was  soon  reestablished ;  she  passed 
on  to  a  complete  but  slow  convalescence,  and  entirely  re- 
covered. 

In  this  case  I  did  not  use  chloroform,  or  any  of  the  reme- 
dies usually  employed  in  the  treatment  of  ursemic  eclampsia, 
for  this  reason :  that  the  only  two  cases  of  ursemic  eclampsia 
that  had  occurred  in  my  practice  had  terminated  fatally  after 
the  usual  remedial  agents  had  been  resorted  to  (in  one,  gen- 
eral bleeding  was  twice  practised  by  advice  of  the  late  Dr. 
Gilman). 

I  am  awrare  that  a  single  case  proves  very  little,  in  regard 
to  a  plan  of  treatment,  but  this  case,  it  seems  to  me,  shows 
the  power  of  hypodermics  of  morphine  to  control  muscular 
spasms,  excite  diaphoresis,  and  perhaps  diuresis,  in  a  patient  in 
ursemic  eclampsia. 

In  an  August  number  of  the  Medical  Record  of  1868  I 
find  a  much  stronger  support  of  this  plan  of  treatment  in 
ursemic  eclampsia. 

In  a  paper  on  the  "  Diagnosis  of  Albuminuria  in  Preg- 
nancy," etc.,  by  Dr.  F.  D.  Lente,  is  a  letter  from  Dr.  White, 
of  Fishkill,  which  reads  as  follows  (vide  vol.  iii.,  page  265) : 

"Case  IX. — Dr.  White  says:  VI  was  called  to  visit  her 

(Mrs.  M  )  at  5£  p.  m.  on  Friday,  February  22,  1867.  I 

found  her  in  a  comatose  and  insensible  condition,  having:  had 
two  convulsions  before  I  arrived.  She  had  been  complaining 
during  the  day  of  what  they  call  sick-headache  up  to  the  time 
the  convulsions  came  on.  The  pulse  was  full,  skin  hot,  bowels 
constipated  ;  very  considerable  oedema  (of  lower  extremities). 
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•The  time  of  her  expected  confinement  had  arrived,  but  no  evi- 
dence of  labor.  I  bled  her  sixteen  ounces  from  the  arm,  ap- 
plied ice  to  head  and  mustard  to  the  neck,  and  gave  fifteen 
drops  of  Mag.  sol.  morphia.  Within  half  an  hour  she  had 
another  convulsion,  when  I  sent  for  you  (Dr.  Lente) ;  and 
about  the  time  you  arrived  she  had  another,  when  you  injected 
the  arm  (with  morphine  one-half  grain),  and  had  her  bowels 
moved  by  an  enema,  and  the  bladder  evacuated  by  the  cath- 
eter ;  by  which  operation  we  obtained  but  a  small  quantity 
of  urine,  there  evidently  being  but  little  secretion.  After  this 
she  had  no  more  convulsions.  Whenever  she  became  uneasy, 
and  gave  evidence  of  their  return,  she  had  an  injection  per 
anum  of  one  grain  of  morphine ;  this  was  repeated  every  six 
or  eight  hours,  three  times,  when  all  unpleasant  symptoms 
disappeared. 

"  £  The  kidneys  became  active  soon  after  she  was  fully 
under  the  influence  of  the  morphine.  During  the  day  and 
night  of  Saturday,  she  voided  seven  and  a  half  pints  of  urine 
of  a  natural  color.  After  this  I  made  no  note  of  the  quantity, 
but  remained  with  her  until  three  o'clock  Sunday  afternoon. 
The  following  morning,  at  eight  o'clock,  I  was  called  to  her, 
and  found  her  in  labor;  and  at  eleven  o'clock  a.m.  she  was 
delivered  of  a  full-sized  child,  with  no  unpleasant  symptoms 
during  or  after  the  labor.  She  recovered  rapidly,  and  has  en- 
joyed uninterrupted  good  health  since.  I  saw  her  this  week, 
and  found  her  in  perfect  health,  and  in  the  sixth  month  of 
pregnancy.' " 

In  connection  with  this  case,  Dr.  White  makes  the  follow- 
ing remarks : 

"  I  made  a  verbal  report  of  this  and  five  other  cases  of 
puerperal  convulsions  (that  I  have  had  within  the  last  two 
years,  all  treated  with  morphine  and  all  terminated  favorably) 
to  our  County  Medical  Society,  at  the  semi-annual  meeting  in 
January  last,  and  two  cases  were  reported  by  Dr.  G.  L.  Sut- 
ton, in  which  I  was  in  attendance  with  him,  which  were 
treated  with  morphine  and  resulted  favorably.  It  provoked  a 
very  spirited  discussion  by  the  members  of  the  Society,  a  ma- 
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jority  of  whom  had  treated  their  cases  with  chloroform,  bleed- 
ing, and  veratrum.  But  they  were  free  to  acknowledge  that 
the  mortality  was  fearfully  great." 

In  a  letter  from  Dr.  Lente,  dated  March  3,  1873,  in  an- 
swer to  inquiries  made  by  me  in  regard  to  his  treatment  of 
uraemic  eclampsia,  he  makes  the  following  statement :  "I  re- 
member one  very  bad  case  of  convulsions  in  a  primipara,  some 
nine  or  ten  years  ago  ;  they  commenced  before  any  signs  of 
labor  appeared,  and  continued  for  several  days  before  the 
pains  set  in,  and  also  for  a  couple  of  days  after  labor,  if  I  re- 
member rightly.  I  was  called  in  consultation.  Chloroform 
was  administered  at  first,  and  continued  until  it  seemed  as  if 
the  patient  would  die  each  time,  while  under  the  combined 
influence  of  the  convulsion  and  the  remedy.  I  had  not  then 
the  experience  with  morphine  in  these  convulsions  which  I 
have  had  since,  and  hesitated  to  advise  it ;  but,  being  driven  to 
it,  I  gave  hypodermic  injections,  with  the  effect  of  promptly 
relieving  the  paroxysm,  and  relieving  the  patient  for  several 
hours.  These  were  continued  for  several  days.  The  patient 
recovered  well  and  has  been  well  since,  having  borne  other 
children,  with  no  recurrence  of  albuminuria." 

These  histories  and  their  accompanying  statements  go  far, 
it  seems  to  me,  to  place  hypodermic  injections  of  morphine 
among  our  most  reliable  agents  in  controlling  this  terrible  form 
of  acute  uraemia  ;  and  it  would  appear  that,  if  a  large  hypoder- 
mic injection  of  morphine  be  administered  at  the  onset  of  urae- 
mic  eclampsia,  and  repeated  whenever  the  premonitions  of  a 
convulsion  are  present,  we  offer  these  distressing  cases  the  best 
chance  of  recovery. 

I  have  no  experience  in  the  treatment  of  acute  uraemia 
following  surgical  operations  on  the  urethra. 

The  only  patient  I  ever  saw  with  uraemia  under  such  cir- 
cumstances was  in  a  moribund  condition  when  I  was  first 
called  to  him.  From  his  history  I  should  infer,  if  morphine 
is  ever  to  be  resorted  to  in  this  class  of  cases,  it  should  be 
given  as  soon  as  the  premonitory  symptoms  appear,  not  for  its 
power  of  preventing  or  controlling  muscular  spasms,  but  as  an 
eliminator. 


310 


Transactions  of  the 


I  am  not  aware  that  any  case  of  this  class  has  been  treated 
with  hypodermic  injections  of  morphine. 

In  the  histories  of  the  ten  cases  given,  I  think  we  find  an- 
swers to  the  two  questions  asked  at  the  commencement  of  this 
discussion : 

1.  That  morphine  can  be  administered  hypodermically  to 
some  if  not  to  all  patients  with  acute  uraemia,  without  en- 
dangering lifo. 

2.  That  the  almost  uniform  effect  of  morphine  so  admin- 
istered is  :  (1.)  To  arrest  muscular  spasms  by  counteracting 
the  effect  of  the  uraemic  poison  on  the  nerve-centres  ;  (2.)  To 
establish  profuse  diaphoresis ;  (3.)  To  facilitate  the  action  of 
cathartics  and  diuretics,  especially  the  diuretic  action  of  digi- 
talis. 

Thus  morphine,  administered  hypodermically,  becomes  a 
powerful  eliminating  agent. 

The  rules  which  are  to  govern  its  administration  are  as 
yet  not  well  defined.  My  own  experience  would  teach  me  to 
give  small  doses  at  first,  not  to  exceed  ten  minims.  If  convul- 
sions threaten,  and  a  small  dose  does  not  arrest  the  muscular 
spasms,  it  may  be  increased  to  twenty  minims,  and  the  hypo- 
dermics may  be  repeated  as  often  as  every  two  hours.  It 
must  be  given  in  sufficient  quantities  to  control  convulsions ; 
neither  the  contraction  of  the  pupils  nor  the  number  of  the 
respirations  is  a  reliable  guide  in  its  administration. 

It  has  not  been  my  purpose,  Mr.  President,  in  this  paper, 
to  discard  all,  perhaps  none,  of  those  means  which  have  been 
relied  on  for  the  relief  of  patients  in  acute  uraemia,  but  to 
bring  to  the  notice  of  the  profession  the  fact  that,  in  a  certain 
proportion  of  cases  (if  not  in  all)  of  acute  uraemia,  hypodermic 
injection  of  morphine  will  not  only  control  muscular  spasms, 
but  aid  in  establishing  the  eliminating  processes,  and  thus  be- 
come another  means  of  saving  life  in  these  too  often  fatal  cases. 

The  Academy  then  adjourned. 
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Stated  Meeting,  April  17,  1873.   Dr.  Austin  Flint,  President,  in 

the  Chair. 

After  the  transaction  of  the  usual  routine  of  business,  the 
President  called  for  the  reports  of  special  committees,  when — 

The  committee  appointed  to  prepare  resolutions  on  the 
demise  of  Dr.  J.  C.  Nott  made  their  report — prefacing  which, 
Dr.  Purple,  Vice-President,  gave  the  following  brief  sketch 
of  the  life  and  labors  of  the  deceased  : 

Josiah  Clark  2sott,  M.  D.,  whose  death  we  are  called 
upon  to  notice  this  evening,  was  a  son  of  Abraham  Kott,  a 
distinguished  Judge  of  South  Carolina,  and  was  born  in  Co- 
lumbia,  S.  C,  March  31,  1801.  He  received  a  collegiate  edu- 
cation, and  graduated  in  Arts  at  South  Carolina  College  in 
1821;  and  in  Medicine  at  the  University  of  Pennsylvania  in 
1827,  having  defended  a  thesis  on  "  Costiveness." 

Immediately  on  graduating  he  was  appointed  Demonstrator 
of  Anatomy  under  Dr.  Philip  Syng  Physic,  who  was  then 
Professor  of  Anatomy  in  the  university.  For  two  years  he 
discharged  the  duties  of  this  appointment,  when,  his  health  fail- 
ing and  showing  indications  of  pulmonary  tuberculosis,  he  re- 
moved South  to  the  place  of  his  birth.  Here  he  devoted  him- 
self to  the  practice  of  his  profession,  and  spent  his  leisure 
hours  in  the  study  of  natural  history.  In  1835  he  visited 
Europe,  and  on  his  return,  in  1837,  settled  in  the  practice  of 
medicine  in  Mobile,  Ala.  Here  he  became  distinguished  in 
the  departments  of  both  medicine  and  surgery.  In  1857  he 
was  appointed  Professor  of  Anatomy  in  the  Medical  Depart- 
ment of  the  University  of  Louisiana  ;  and  subsequently  be- 
came the  managing  spirit  in  establishing  the  Medical  College 
of  Alabama,  an  institution  which  was  endowed  with  $50,000 
by  the  State  Legislature,  and  in  which  he  occupied  the  profes- 
sorial chair  of  Surgery  for  several  years. 

His  literary  labor  in  the  various  departments  of  science, 
and  particularly  in  medicine  and  ethnology,  immortalized  his 
name.  He  contributed  largely  to  the  medical  periodicals  of 
the  day ;  and  from  his  pen  the  following  works  have  been 
published  : 
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In  1831  lie  translated  from  the  French  of  M.  A.  Goupil, 
D.  M.  P.,  "  An  Exposition  of  the  Principles  of  the  New 
Medical  Doctrine,  with  an  Analysis  of  Theses  sustained  on 
its  Different  Parts,"  to  which  he  added  a  short  "  Essay  on 
Leeches."  This  work  was  published  the  same  year  at  Colum- 
bia, S.  C. 

In  1844,  "  The  Natural  History  of  the  Caucasian  and  Ne- 
gro Paces." 

In  1849,  "  The  Connection  between  the  Biblical  and  Phys- 
ical History  of  Man." 

In  1850,  "  The  Physical  History  of  the  Jewish  Pace." 

In  1854,  "  Types  of  Mankind;  or  Ethnological  Kesearches 
based  upon  the  Ancient  Monuments,  Paintings,  Sculptures, 
and  Crania  of  Paces,"  etc. 

In  1857,  "  Indigenous  Paces  of  the  Earth ;  or,  New  Chap- 
ters of  Ethnological  Inquiry,"  etc. 

The  last  two  works  were  prepared  in  connection  with  Geo. 
P.  Gliddon,  formerly  United  States  consul  at  Cairo,  and 
other  distinguished  gentlemen  then  engaged  in  similar  pur- 
suits. 

In  18G6,  "  Contributions  to  Pone  and  Nerve  Surgery." 
This  work  was  privately  printed  and  distributed  mainly  among 
his  personal  friends.  It  was  principally  made  up  from  his 
personal  observations  and  experience  in  the  late  war  of  the 
rebellion. 

In  18G8  he  came  to  this  city  to  reside,  engaging  actively  in 
the  practice  of  his  profession.  In  1871  he  was  elected  a  Fel- 
lowT  of  this  Academy.  Last  spring  he  was  seized  with  haemop- 
tysis, which  he  regarded  as  having  a  tuberculous  origin.  A 
repetition  of  the  haemorrhage  compelled  him  to  leave  the  city 
for  the  summer.  Late  in  the  autumn  he  returned  and  removed 
to  Mobile,  Ala.,  hoping  to  obtain  relief  from  the  pulmonary 
trouble  which  finally  closed  his  earthly  career  on  the  anniver- 
sary of  his  birth,  March  31,  1873,  aged  just  sixty-nine  years. 
Of  his  distinguished  labors  among  us,  while  resident  in  this 
city,  there  are  those  present  who  can  speak  better  than  myself. 

The  resolutions,  prepared  by  Drs.  Roberts  and  Purple, 
were  then  read  and  adopted,  after  which 
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Dr.  W.  T.  Lusk  read  a  paper  on  the  "  Etiology  and  Indi- 
cations for  the  Treatment  of  Irregular  Uterine  Action  during 
Labor."    (Published  elsewhere.) 

The  Academy  then  adjourned. 


Stated  Meeting,  May  1,  1873.    De.  Austin  Flint,  Peesident,  in 
the  chaib. 

Dr.  Henry  TYentworth  Acklaxd,  of  Oxford,  England, 
was  elected  a  Corresponding  Fellow.  Dr.  A.  M.  Hamilton 
was  elected  a  Resident  Fellow. 

The  President  announced  the  reception  of  the  Edinburgh 
Medical  Journal  for  April,  1873,  and  the  "  Report  of  the 
Board  of  Health  of  New  York  City,  for  1871,"  as  contribu- 
tions to  the  library. 

A  letter  from  Dr.  Dichiara,  of  Palermo,  Italy,  thanking 
the  Academy  for  his  election  as  Corresponding  Fellow,  was 
read  by  Dr.  Caro. 

Dr.  Brown-Sequard,  by  invitation,  made  some  remarks 
on  the  "  Importance  of  Frequent  Auscultation  and  Percussion 
of  the  Chest,  in  Cases  of  Organic  Brain-Disease." 

The  Academy  then  adjourned. 


Stated  Meeting,  May  15,  1873.    De.  S.  S.  Pueple,  Fiest  Yice-Peesi- 

DENT,    IN  THE  ClIAIE. 

Drs.  C.  R.  Bogert,  John  J.  Mason,  C.  F.  Rodensteix,  F. 
LeRoy  Satterlee,  and  L.  M.  Yale,  were  inaugurated  Resi- 
dent Fellows. 

The  President  announced  the  reception  of  the  Edinburgh 
Medical  Journal  for  May,  1873. 

Dr.  AY.  M.  Chamberlain  read  a  paper  entitled  "  Remarks 
upon  the  Principles  involved  in  the  Mechanical  Treatment  of 
Uterine  Displacement."    (Published  elsewhere.) 

Dr.  Russel  then  read  the  following  paper : 
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ON  THE  MORTALITY  IN  THE  VARIOUS  STATES  OF  THE 

UNION. 

By  CHARLES  P.  RUSSEL,  M.  D. 

Mr.  President  and  Fellows  of  the  Academy: 

I  propose  to  glance  briefly  at  the  general  features  of  recent 
diseases  throughout  the  United  States,  and  to  point  out  some 
special  local  peculiarities  as  exhibited  by  death-rates  in  partic- 
ular States.  It  must  be  acknowledged  that  even  exact  figures 
of  mortality  do  not  indicate,  with  positive  accuracy,  prevail- 
ing conditions  of  the  public  health,  especially  in  the  case  of 
diseases  subject  to  constant  fluctuations  of  type.  They  are, 
however,  indices  which  point  unerringly  in  the  right  direction, 
and  as  such  they  are  entitled  to  our  most  careful  consideration. 
Moreover,  they  are  our  sole  means  at  present  for  approximate 
investigation  of  national  disease. 

Among  our  English  kinsmen  across  the  Atlantic,  there 
has  existed  for  many  years  a  uniform  and  comprehensive  sys- 
tem of  death-registration.  Thus,  within  a  brief  period  after 
the  outbreak  of  an  epidemic,  its  mortuary  figures  from  every 
quarter  reach  the  central  bureau  in  London,  where  they  are 
systematically  arranged  and  published  at  once.  The  charac- 
ter of  the  morbific  storm  is  studied,  and  its  course  predicted 
with  almost  as  much  promptness  and  certainty  as  each  ap- 
proaching disturbance  of  the  elements  is  foretold  and  described 
in  Washington  from  a  comparison  of  manifold  meteorological 
phenomena.  In  the  same  manner,  whatever  peculiarities  may 
characterize  the  mortality  by  sporadic  and  endemic  affections 
at  different  seasons,  in  various  portions  of  the  country,  are 
observed  and  converted  into  numerical  expressions  for  analysis. 

It  is  unfortunate  for  the  cause  of  medical  and  sanitary 
science  that  no  similar  system  has  been  established  in  the 
United  States.  In  our  population  of  nearly  forty  millions,  it 
is  estimated  that  about  seven  hundred  thousand  deaths  occur 
annually  ;  and  yet,  except  in  the  case  of  our  large  cities,  we 
are  as  ignorant  of  our  fatal  diseases  as  we  are  of  those  which 
cut  off  the  population  of  China. 
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This  deficiency  is,  in  a  measure,  compensated  for  by  the 
periodical  enumeration  of  causes  of  death  at  each  national 
census.  Although  for  obvious  reasons  such  enumeration  must 
be  defective,  both  as  regards  the  actual  causes  themselves  and 
the  number  dying  within  "the  census  year  (the  returns  being 
computed  as  forty-one  per  cent,  less  than  the  true  number), 
still,  the  same  sources  of  error  and  the  same  elements  of  truth 
obtaining  as  a  rule  in  every  section,  the  results  of  comparisons 
between  different  portions  of  the  country  contain  much  less 
of  fallacy  and  much  more  of  fact  than  might  be  anticipated* 
For  the  last  census  year,,  ending  June  1,  1870,  nearly  half  a 
million  deaths  were  collected  and  appropriately  arranged  by 
the  Census  Bureau,,  in  tables  referring  both  to  the  country  as 
a  whole  and  to  separate  States  and  Territories.  Even  a  super- 
ficial analysis  of  so  many  deaths  cannot  but  prove  interesting ; 
and  it  is  my  intention  to  point  out  whatever  of  importance 
has  occurred  to  me  during  a  hasty  examination  of  said  tables. 
The  figures  which  I  shall  prdsent  must  not  be  regarded  as 
representing  actual  death-rates,  but  rather  as  approximate 
results  of  inquiries  into  comparative  proportions  of  mortality 
in  different  parts  of  the  Union. 

I  shall  conclude  with  some  remarks  upon  city  death-rates 
throughout  the  world. 

In  contemplating  the  general  causes  affecting  the  health  of 
a  nation,  it  would  seem  proper  that  some  stress  should  be  laid 
upon  the  circumstances  of  morals,  industrial  pursuits,  customs 
and  modes  of  life,  material  prosperity,  race,  peculiarities  of 
soil  and  climate,  and  even  political  tendencies  and  events. 
The  purpose  and  limits  of  this  paper,  however,  preclude  my 
entering  into  such  considerations  or  discussing  subjects  some 
of  which,  with  our  present  knowledge,  may  be  said  to  have 
scarcely  emerged  from  the  domain  of  speculation.  While  it 
must  be  admitted  that,  within  certain  limits,  those  influences 
modify  more  or  less  the  production,  nature,  or  course  of  spe- 
cial diseases,  the  difficulties  of  such  abstruse  investigations  are 
vastly  increased  by  the  heterogeneous  and  fluctuating  char- 
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acter  of  our  population,  and  the  vast  extent  of  territory  over 
which  it  is  spread. 

With  regard  to  local  climate  and  meteorological  conditions, 
I  shall  submit,  without  comment,  a  few  facts  which  will  only 
be  found  to  concur  with  well-established  truths.  Attempts 
have  been  made  to  divide  the  States  into  groups  representing 
sectional  climatic  characteristics,  with  the  object  of  proving 
their  influence  upon  health.  Such  a  plan,  adopted  in  the 
publication  of  the  census  of  1860,  has  been  very  properly 
abandoned  in  that  of  the  last  census,  whose  accomplished 
superintendent,  General  Francis  A.  Walker,  thus  expresses 
himself  on  the  subject  : 

"  It  is  evident  that,  if  the  States  and  Territories  of  the 
United  States  are  to  be  classified  by  districts  according  to  an 
assumed  unity  of  vital  conditions  within  each  district,  it  is  a 
matter  of  absolute  necessity  that  the  propriety  of  the  classifi- 
cation shall  in  every  case  be  beyond  question.  Otherwise  such 
an  arrangement,  instead  of  Ifringing  out  the  truth,  will  only 
serve  to  conceal  it." 

Prof.  John  W.  Draper  remarks  that  "  this  grouping 
accords  neither  with  the  annual  isotherm als  nor  with  those 
of  summer  or  winter."  He  further  adds  :  "  Considering  how 
imperfectly  the  meteorology  of  the  continent  is  at  present 
understood,  any  system  of  grouping  dependent  on  it  must 
be  liable  to  fallacy.  In  ten  years  more,  perhaps,  such  an 
attempt  may  possibly  be  executed." 

The  year  of  the  last  or  ninth  census  ended  on  June  1, 
1870,  but  it  is  only  very  recently,  owing  to  the  immense  labor 
required  for  so  vast  a  compilation,  that  the  complete  results 
embodied  in  the  volume  on  Yital  Statistics  have  been  given 
to  the  public.  Although  they  refer  to  a  period  of  three  years 
since,  they  are  almost  as  interesting  as  though  they  repre- 
sented present  conditions,  from  which  they  cannot  differ  very 
materially. 

The  year  mentioned  was  not  marked  by  any  general  epi- 
demic like  those  of  small-pox  and  cerebro-spinal  fever,  which 
have  since  invaded  almost  the  entire  country.    The  former 
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disease,  however,  was  remarkably  fatal  in  some  of  the  sparsely- 
settled  Western  regions.  For  example,  its  mortality  in  this 
city  during  the  past  year  was  greater  than  ever  before  recorded, 
being  equal  to  nine  deaths  in  every  ten  thousand  inhabitants. 
But  we  find  it  reaching,  in  Arizona,  the  enormous  figure  of 
ninety-eight  in  the  ten  thousand;  in  Nevada,  seven ;  in  Missouri, 
six ;  and  in  Montana,  five.  These  figures  are  probably  very  near 
the  truth,  as  a  death  by  small-pox  is  not  apt  to  be  forgotten  or 
mistaken  by  the  relatives.  Sixty-nine  per  cent,  of  these  deaths 
were  of  children  less  than  ten  years  old,  their  proportion  here 
being  about  50  per  cent.  The  lack  of  efficient  vaccination 
among  the  remote  settlers  of  the  Plains  would  appear  demon- 
strated by  these  figures. 

The  deaths  by  measles,  scarlatina,  diphtheria,  croup,  and 
whooping-cough,  were  distributed  quite  uniformly  over  the 
country.  As  they  appear  in  the  census,  they  present  some 
peculiarities  essentially  different  from  their  history  in  this  city, 
which  relate  to  the  large  proportion  of  adults  and  aged  per- 
sons to  whom  they  proved  fatal.  Measles  is  credited  in  the 
census  with  a  total  of  9,237  deaths,  or  1.8  per  cent,  of  the 
whole  mortality.  Of  these  deaths  by  measles,  516,  or  5-J  per 
cent.,  are  given  as  having  taken  place  between  ten  and  twenty 
years  of  age  ;  762,  or  8  per  cent.,  between  twenty  and  forty 
years ;  247,  or  2.6  per  cent.,  between  forty  and  sixty  years; 
60,  or  6  per  cent,  between  sixty  and  seventy-five  years;  5 
deaths  between  seventy-five  and  eighty  years;  6  between 
eighty  and  eighty -five  ;  and  1  between  eighty-five  and  ninety. 
In  this  city,  during  the  past  five  years,  out  of  136,854  deaths, 
1,896  were  referred  to  measles,  or  1.4  per  cent,  of  the  total 
mortality — a  proportion  little  less  than  that  of  the  census. 
Only  11  deaths,  however,  occurred  between  ten  and  twenty 
years  of  age ;  11  between  twenty  and  forty  years  ;  1  between 
forty  and  forty-five  years ;  and  none  after. 

The  census  attributes  20,320  deaths  to  scarlatina,  being 
4  percent,  of  the  total  mortality.  Of  these,  1,474,  or  7.2 
per  cent.,  are  given  as  between  ten  and  twenty  years  of  age ; 
324,  or  1  per  cent.,  between  twenty  and  forty  years ;  73  be- 
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tween  forty  and  sixty  years  ;  30  between  sixty  and  seventy-five 
years;  1  between  seventy-live  and  eighty;  and  2  between 
eighty-five  and  ninety. 

In  this  city  during  the  past  five  years,  out  of  4,583  deaths 
by  scarlatina,  3.3  per  cent,  of  the  total  mortality,  157  deaths, 
or  3.4  per  cent.,  took  place  between  ten  and  twenty  years  of 
age ;  94,  or  2  per  cent.,  between  twenty  and  forty  years ;  5 
deaths  between  forty  and  sixty  years ;  2  between  sixty  and 
sixty-five,  and  none  after. 

Diphtheria,  according  to  the  census,  occasioned  6,303 
deaths,  or  1.2  per  cent,  of  the  total  mortality.  Of  these,  476, 
or  7.5  per  cent.,  are  stated  as  occurring  between  ten  and 
twenty  years  of  age ;  250,  or  4  per  cent.,  between  twenty  and 
forty  years ;  117,  or  2  per  cent.,  between  forty  and  sixty  years ; 
58,  or  9  per  cent.,  between  sixty  and  seventy-five  years ;  8 
between  seventy-five  and  eighty  years  ;  8  between  eighty  and 
eighty-five  years,  and  1  over  ninety-five. 

In  this  city,  during  the  past  five  years,  diphtheria  caused 
1,597  deaths,  or  1.2  per  cent,  of  the  total  mortality :  31,  oi 
2  per  cent.,  occurred  between  ten  and  twenty  years  of  age ; 
26  between  twenty  and  forty  years ;  14  between  forty  and 
sixty  years ;  3  between  sixty  and  seventy-five  years ;  and  1 
between  seventy-five  and  eighty  years. 

The  census  gives  10^692  deaths  as  the  result  of  croup,  or 
2  per  cent,  of  the  total  mortality.  Of  these,  82  took  place 
between  ten  and  twenty  years  of  age  ;  26  between  twenty  and 
forty  years ;  15  between  forty  and  sixty  years ;  9  between  sixty 
and  seventy-five  years;  2  between  seventy -five  and  eighty 
years ;  and  4  between  eighty  and  eighty-five  years. 

In  this  city,  during  the  past  five  years,  there  were  due  to 
croup  2,387  deaths,  or  1.7  per  cent,  of  the  total  mortality. 
Only  7  of  these  occurred  between  ten  and  twenty  years  of  age  ; 
6  between  twenty  and  forty  years ;  1  between  fifty-five  and 
sixty,  and  none  after. 

Whooping-cough,  according  to  the  census,  produced  9,008 
deaths,  of  which  96  are  given  between  ten  and  twenty  years  of 
age;  25  between  twenty  and  forty  years;  13  between  forty 
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and  sixty  years ;  6  between  sixty  and  seventy-five  years ;  2 
between  seventy-five  and  eighty  years ;  and  1  between  eighty 
and  eighty-five. 

During  the  past  five  years  in  this  city,  out  of  1,806  deaths 
by  whooping-cough,  none  were  recorded  beyond  ten  years  of 
age. 

There  is  one  fact  characteristic  of  whooping-cough  ex- 
hibited by  both  the  figures  of  the  census  and  of  this  city,  viz., 
the  immense  preponderance  of  females  over  males  in  the  fatal 
cases.  According  to  the  census  it  carried  off  3,987  males,  and 
5,021  females.  Within  five  years  in  this  city  it  has  caused 
the  deaths  of  777  males  and  1,029  females.  I  am  not  aware 
that  this  peculiarity  of  whooping-cough  has  ever  been  ac- 
counted for. 

The  mortality  by  typhus  fever  was  small.  It  was  present, 
however,  everywhere  except  in  Arizona,  Idaho,  Montana,  and 
Nevada.  Typhoid  fever,  on  the  other  hand,  was  a  prominent 
and  universal  cause  of  death,  its  mortality  amounting  to 
22,187,  making  it  third  in  order  of  the  most  fatal  diseases. 

Idaho  alone  was  exempt  from  it.  As,  however,  only  50 
deaths  in  a  population  of  15,000  were  reported  from  that  Ter- 
ritory, its  figures  may  be  dismissed  as  unworthy  of  consider- 
ation. For  the  same  reason  I  shall  now  exclude  Arizona, 
Wyoming,  and  Dakota,  confining  my  observations  to  States 
or  Territories  having  over  20,000  inhabitants.*  The  death- 
rate  of  typhoid  fever  was  highest  in  Maine,  New  Hampshire, 
Connecticut,  North  Carolina,  Missouri,  and  New  Mexico, 
reaching  within  a  fraction  of  10  in  every  10,000  inhabitants. 
In  Massachusetts,  Delaware,  and  South  Carolina,  it  ranged 
between  7  and  8 ;  in  California,  Indiana,  Illinois,  Vermont, 
Georgia,  and  Louisiana,  between  6  and  7 ;  and  in  Pennsyl- 
vania, Maryland,  Virginia,  Kentucky,  Tennessee,  Florida, 
Texas,  Oregon,  Washington  Territory,  Kansas,  Minnesota, 
and  Michigan,  between  5  and  6.  It  was  least  fatal  in  Utah, 
Colorado,  and  Nevada. 

The  marsh-miasmatic  fevers,  intermittent,  remittent,  and 
typho-malarial,  form  an  important  feature  of  the  mortality 
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tables  of  the  census.  The  first  of  these  diseases  is  not  men- 
tioned as  a  cause  of  death  in  Colorado  or  Montana.  Bern  it- 
tent  does  not  appear  in  Montana,  nor  typho-malarial  in  New 
Hampshire,  Rhode  Island,  Connecticut,  Delaware,  District  of 
Columbia,  "West  Virginia,  New  Mexico,  Arkansas,  Nebraska, 
Colorado,  Oregon,  or  Washington  Territory.  These  fevers 
altogether  were  most  fatal  in  Florida,  Louisiana,  and  Texas, 
where  they  cut  off  respectively,  12.6,  11.5,  and  11.4  persons 
out  of  every  10,000.  Arkansas  comes  next  with  8.9,  Missis- 
sippi with  7.6,  Alabama  with  7.5,  followed  by  Georgia,  Mis- 
souri, Kansas,  and  Nevada,  with  from  6  to  7  each.  The  region 
of  the  Gulf  States  and  Southwest  is  thus  perceived  to  be  par- 
ticularly deadly  in  miasmatic  influences.  Next  in  order  of 
fatality  we  find  New  Mexico,  the  Carolinas,  West  Virginia, 
Tennessee,  Kentucky,  Illinois,  and  Indiana.  Those  States 
distinguished  by  the  lowest  mortality  were,  the  New  England 
and  Middle  States,  Wisconsin,  and  Minnesota.  In  California 
there  was  a  considerable  ratio  of  mortality,  diminishing  east- 
erly in  Utah,  and  northerly  in  Oregon  and  Washington  Ter- 
ritory, while  toward  the  south,  in  New  Mexico,  it  augmented 
largely.  From  the  foregoing  figures  it  would  appear  that 
geographical  situation  and  climate  are  the  most  important 
elements  in  the  production  of  the  more  formidable  forms  of 
these  fevers.  Since  the  census  year,  however,  there  has  been 
noticed  an  evident  extension  of  the  subtile  miasmatic  agency, 
which  engenders  them,  toward  and  over  regions  of  the  Mid- 
dle and  New  England  States  hitherto  entirely  exempt  from 
their  influence.  The  great  increase  of  mortality  by  such  fevers 
in  our  own  city  must  be  ascribed  as  much  to  our  participation 
in  the  effects  of  this  invasion  as  to  apparent  local  causes. 
While,  in  1870,  marsh-miasmatic  fevers  occasioned  here  213 
deaths,  they  amounted  in  1871  to  288,  and  in  1872  to  348. 
Congestive  chill,  the  variety  always  so  common  in  the  South, 
and  until  recently  almost  unknown  here,  has  now  become  a 
not  infrequent  cause  of  death  among  us.  Although  in  many 
instances  these  fevers  have  been  clearly  derived  from  terrestrial 
emanations,  there  have  been  other  cases  among  residents  of 
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populous  and  salubrious  neighborhoods,  in  persons  never,  so 
far  as  known,  exposed  to  what  have  been  regarded  as  the  es- 
sential causes  of  such  diseases. 

Cerebro-spinal  fever  and  yellow  fever  are  noticed  in  the 
census  as  occasional  causes  of  death.  The  former  existed  to 
some  extent  in  Kew  York,  Pennsylvania,  Ohio,  West  Virginia, 
Indiana,  Illinois,  Kentucky,  Georgia,  Alabama,  Louisiana,  and 
Texas — having,  therefore,  pretty  well-defined  limits.  Yellow 
fever  was  not  found  in  any  Territory  except  Utah,  where  one 
death  was  noted,  and  the  District  of  Columbia,  where  there 
were  two.  It  was  given  as  a  cause  of  death  in  every  State 
except  Oregon,  Nevada,  Kansas,  Nebraska,  Minnesota,  Wis- 
consin, Michigan,  and  West  Virginia.  It  was  most  fatal  in  the 
following  States :  Florida,  where  it  caused  45  deaths ;  Mary- 
land, 21;  Maine,  17;  Massachusetts  and  Alabama,  12  each ; 
Louisiana,  Texas,  and  New  York,  7  each ;  Georgia,  Missis- 
sippi, Missouri,  and  Pennsylvania,  5  each. 

Diarrhceal  diseases  were  most  fatal  in  the  following  States 
and  Territories :  Massachusetts,  Connecticut,  Rhode  Island, 
New  York,  New  Jersey,  Pennsylvania,  Delaware,  Maryland, 
Virginia,  District  of  Columbia,  Florida,  Mississippi,  Louisi- 
ana, Illinois,  Kansas,  Utah,  and  New  Mexico.  Most  of  the 
principal  cities  are  contained  in  these  States,  a  fact  doubt- 
less determining  their  high  death-rate.  I  include,  under  the 
term  "  diarrhceal  diseases,"  cholera  infantum,  cholera,  diar- 
rhoea, and  dysentery. 

Puerperal  diseases  occasioned  the  highest  relative  mor- 
tality in  Utah — a  somewhat  significant  fact — where  nearly  7 
in  every  10,000  of  the  female  population  thus  perished. 
Texas  came  next,  with  6.4.  No  other  State  approached  these 
figures.  The  mortality  by  puerperal  diseases  was  extremely 
low  in  Maine,  New  Hampshire,  Vermont,  New  Jersey,  Dela- 
ware, Ohio,  and  Tennessee.  In  this  city,  during  the  past  five 
years,  the  average  annual  death-rate  from  these  causes  has 
been  about  1  in  each  10,000  of  the  female  population,  or  one- 
seventh  of  that  of  Utah  during  the  census  year. 

The  deaths  by  syphilis  were  so  few  that  their  actual  nuni- 
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ber  will  give  a  better  idea  of  its  mortality  than  a  fractional 
death-rate.  Its  deaths  were  most  numerous  in  the  following 
States :  New  York,  116 ;  California,  50 ;  Pennsylvania,  46 ; 
North  Carolina,  37",  Georgia,  36;  Louisiana,  33;  Massachu- 
setts, 32 ;  Ohio,  31 ;  and  Illinois,  28.  None  were  reported  in 
Vermont,  Rhode  Island,  New  Jersey,  "West  Virginia,  Iowa, 
Minnesota,  Nebraska,  Montana,  Nevada,  Utah,  and  Wash- 
ington Territory. 

In  the  whole  Union  1,161  males  and  219  females  are  re- 
corded as  having  fallen  victims  to  the  vice  of  intemperance. 
Over  75  per  cent,  of  these  deaths  were  furnished  by  States 
containing  only  45  per  cent,  of  the  population,  but  including 
the  nine  principal  cities — Maryland  only  being  excepted  and 
standing  quite  low  on  the  list. 

Rheumatism  attained  the  highest  death-rate  in  New 
Mexico,  viz.,  4.2  deaths  in  each  10,000  inhabitants.  Montana 
came  next  with  1.9 ;  Florida  with  1.7 ;  District  of  Columbia 
with  1.4;  Louisiana  with  1.1;  and  Virginia  with  1.  The 
mortality  of  the  last-mentioned  State  was  most  closely  ap- 
proached by  that  of  North  Carolina,  Maryland,  Tennessee, 
Oregon,  New  Hampshire,  and  Massachusetts.  It  will  be 
noticed  that  the  two  greatest  death-rates  for  this  disease  were 
given  by  New  Mexico  and  Montana. 

The  record  of  mortality  by  cancer  affords  some  singular 
facts.  It  was  most  fatal  in  New  Hampshire  and  Massachu- 
setts, where  it  destroyed  nearly  4  in  every  10,000  inhabitants; 
in  Maine,  3 ;  in  Vermont,  3 ;  in  Connecticut,  2.9 ;  in  Rhode 
Island  and  New  York,  2.7 ;  in  Pennsylvania,  2.2;  in  Ohio, 
New  Jersey,  and  Maryland,  1.6 ;  in  Delaware,  1.4.  With  the 
exception  of  Louisiana,  where  cancer  caused  2  deaths  in  each 
10,000  inhabitants,  the  above  are  its  highest  death-rates ;  and 
they  exhibit  a  scale  of  mortality  descending  from  the  extreme 
Northeastern  States  by  regular  intervals  toward  the  South 
and  West.  Another  noticeable  feature  of  this  disease  is  the 
very  large  proportion  of  deaths  among  the  foreign  population 
as  compared  with  the  native,  the  proportion  being  among 
the  former  2.5  and  among  the  latter  1.1  in  each  10,000  per- 
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sons.  In  this  city  during  the  past  five  years,  a  much  greater 
discrepancy  has  appeared,  the  average  annual  death-rate  by 
cancer  having  been  1.6  in  each  10,000  natives,  and  6  in  each 
10,000  foreigners.  Considering  how  large  a  proportion  of  the 
native  population  consists  of  children  not  usually  subject  to 
cancerous  affections,  this  difference  would  not  appear  so  great 
between  the  adult  native  and  foreign  population,  but  would 
still  be  sufficiently  striking. 

The  mortality  by  consumption  exhibits,  as  a  rule,  such 
characters  as  might  have  been  anticipated ;  its  greatest  death- 
rate  being  furnished  by  regions  adjacent  to  the  North  Atlan- 
tic seaboard,  and  its  lowest  by  those  of  the  warmer  southern 
latitudes  and  the  extreme  Western  States  east  and  south  of 
California.  That  of  California  is  high,  owing  perhaps  to  the 
numerous  deaths  of  invalids  from  other  States.  Massachu- 
setts gives  the  highest  death-rate,  viz. :  35.3  in  each  10,000 
inhabitants,  followed  by  the  District  of  Columbia,  with  33.6, 
and  Maine  with  31.8.  The  other  States  in  which  a  high  mor- 
tality by  consumption  occurred  were  in  order  as  follows, 
their  death-rate  ranging  from  30  to  20  in  each  10,000  inhab- 
itants :  New  Hampshire,  29.9 ;  New  York,  26.4 ;  Khode 
Island,  25.4;  Delaware,  23.7 ;  Connecticut,  22.7 ;  California, 
22.2;  Vermont,  21.6;  Maryland,  21.5;  Pennsylvania,  21. $ ; 
New  Jersey,  20.9. 

The  lowest  death-rates  by  consumption  prevailed  through- 
out the  States  along  the  Atlantic  and  Gulf,  with  the  excep- 
tion of  Louisiana,  from  North  Carolina  to  Mexico,  as  well 
as  in  Minnesota,  Nebraska,  Arkansas,  Nevada,  Montana, 
Colorado,  Utah,  and  New  Mexico,  their  mortality  varying 
from  10  to  4.9  in  each  10,000  inhabitants,  New  Mexico  present- 
ing the  most  favorable  figures. 

As  usual,  the  number  of  females  dying  by  phthisis  was 
largely  in  excess  of  the  number  of  males,  being  as  35,925 
against  33,971.  Among  the  native  population  over  ten  years 
of  age  this  disease  cut  off  23.5  in  every  10,000  people,  and 
among  the  foreign  population  over  ten  years  old  it  cut  off  29.6 
in  every  10,000.    The  whites  suffered  to  the  extent  of  18.4 
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in  the  10,000,  and  the  negroes  15.9.  Among  the  principal 
foreign  nationalities  the  proportion  was  as  follows  :  Irish,  40 
in  the  10,000  ;  French,  27.6  ;  Germans,  24.4;  English,  Welsh, 
and  Scotch,  22  ;  and  Scandinavians,  16.2. 

In  examining  the  mortality  tables  of  this  city,  I  have 
found  that  the  Irish  and  Germans,  who  together  contribute 
nearly  60  per  cent,  of  our  deaths  by  consumption,  exhibit  a  very 
marked  distinction  as  regards  the  proportion  of  the  sexes 
dying  by  this  disease.  During  the  past  five  years  it  has 
caused  the  deaths  of  7,992  Irish  and  3,105  Germans.  Among 
the  Irish  the  percentage  of  female  deaths  has  been  53,  and  of 
male  deaths  47 ;  while  among  the  Germans  the  females  have 
furnished  only  35 J-  per  cent,  against  64|-  per  cent,  males. 
There  are  no  tables  of  the  census  by  which  I  might  verify 
this  fact,  if  it  be  a  general  one  ;  but  it  may  possibly  be  pecul- 
iar to  large  cities  where  it  may  be  explained  by  the  essentially 
different  habits  of  the  two  races.  In-door  and  sedentary  occu- 
pations, which  are  notoriously  conducive  to  the  development 
of  consumption,  are  almost  universal  among  the  German 
male  population  of  our  cities,  on  the  one  hand ;  and  on  the 
other  the  lower  classes  of  German  women  are  more  temperate 
and  regular  of  habit  than  the  corresponding  order  of  Irish. 

Next  to  phthisis,  pneumonia  was  the  most  prominent 
cause  of  death,  being  credited  with  40,012  deaths.  It  pre- 
vailed most  extensively  in  a  portion  of  the  Southwest,  embra- 
cing the  contiguous  States  of  Texas,  Arkansas,  Louisiana, 
Kansas,  Missouri,  Mississippi,  and  Alabama,  its  death-rate 
varying  between  18  in  each  10,000  inhabitants  of  the  first- 
mentioned  State,  and  15  in  each  10,000  of  the  last.  It  was 
least  fatal  in  Washington  Territory,  Oregon,  Michigan,  Iowa, 
Wisconsin,  Minnesota,  Montana,  and  Colorado.  It  is  thus 
seen  to  have  well-defined  limits  of  fatality  and  benignity, 
which,  however,  are  probably  not  constant,  determined  by 
climate  and  season,  but  varying  at  intervals  under  influences 
of  more  or  less  epidemic  character,  as  we  have  frequently 
noticed  in  this  city.  The  negroes  suffered  from  this  disease 
very  much  more  than  the  whites,  16  of  the  former  and  10  of 
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the  latter  having  died  from  it  in  every  10,000  of  their  respec- 
tive population. 

Bronchitis  was  not  nearly  so  fatal  as  pneumonia,  having 
only  about  one-tenth  as  many  deaths  referred  to  it.  It  caused 
more  deaths  proportionately  in  New  York  and  Louisiana  than 
elsewhere,  but  for  the  rest  it  was  spread  universally  over  the 
country. 

Among  the  principal  diseases  of  the  nervous  system,  apo- 
plexy and  paralysis  were  most  fatal  in  the  New-England 
States,  in  the  following  order :  New  Hampshire,  Massachusetts, 
Connecticut,  Vermont,  Rhode  Island,  and  Maine,  their  death- 
rate  in  10,000  ranging  between  7.4  in  the  first  and  5.5  in  the 
last.  Inflammatory  cerebral  affections,  on  the  contrary,  were 
distinguished  by  a  very  low  mortality  in  every  one  of  those 
States.  In  New  York,  Pennsylvania,  Ohio,  Maryland,  Dis- 
trict of  Columbia,  Virginia,  Louisiana,  and  California,  both 
of  these  varieties  of  disease  were  quite  fatal.  In  Florida  in- 
flammatory cerebral  affections  carried  off  nearly  12  out  of 
every  10,000  persons,  while  apoplexy  and  paralysis  were  rare 
causes  of  death.  A  corresponding  mortality  was  noticed  in 
all  the  other  Southern  and  Southwestern  States  and  Territo- 
ries not  mentioned,  as  well  as  in  Indiana  and  Illinois.  Thus, 
in  the  case  of  certain  disorders  of  the  nervous  system,  a  very 
clear  distinction  exists  between  the  more  Southern  States  and 
New  England — a  distinction  which  disappears  in  passing  into 
the  intermediate  sections.  It  might  be  inferred  that  an  ex- 
planation of  this  difference  could  be  found  in  some  pecu- 
liarity of  the  negro  race  so  largely  represented  in  the  South  ; 
and  in  fact  such  is  the  case  in  a  measure,  as  the  census  shows 
1  negro  to  6  white  deaths  by  meningitis  and  encephalitic, 
while  only  1  negro  to  16  whites  died  of  apoplexy  and  paraly- 
sis. Climate,  occupation,  and  habit,  however,  are  doubtless 
largely  concerned  in  the  production  of  the  results  stated. 

Diseases  of  the  organs  of  circulation  were  most  fatal  in 
California,  where  they  destroyed  7.7  lives  out  of  every  10,000. 
New  Hampshire  and  Massachusetts  came  very  close  after, 
followed  by  New  York,  Louisiana,  Vermont,  Connecticut, 
Pennsylvania,  and  District  of  Columbia.    Their  death-rate 
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was  least  in  Arkansas  and  Nebraska,  and  was  generally  very 
low  in  the  extreme  "Western  States  east  of  the  Eocky  Moun- 
tains. 

As  regards  diseases  of  the  liver,  there  is  nothing  particu- 
larly noticeable  in  the  census-tables. 

Diseases  of  the  kidney  were  by  far  most  fatal  in  New 
York,  next  in  order  coming  Massachusetts,  Colorado,  Connect- 
icut, California,  Maine,  Vermont,  Pennsylvania,  New  Hamp- 
shire, and  New  Jersey.  As  a  rule,  the  mortality  was  uni- 
formly low  in  the  South  and  West,  and  high  in  the  Middle 
and  Eastern  States. 

Diabetes  was  remarkably  prevalent  in  Virginia,  where  it 
caused  140  deaths.  Elsewhere  in  the  South  it  was  rare,  but 
in  the  rest  of  the  States  it  was  quite  a  common  cause  of  death. 

I  have  now  made  a  cursory  examination  of  the  principal 
definite  causes  of  death  in  the  United  States  as  exhibited  by 
the  tables  of  the  last  census,  with  the  exception  of  those  due 
to  violence,  which  being  essentially  confined  in  a  great  meas- 
ure to  cities,  and  being,  moreover,  very  vaguely  described, 
offer  but  little  of  interest. 

With  regard  to  nationality  and  race,  the  death-rate  of  the 
native  population  was  given  in  the  census  as  13  in  each  1,000 
against  11.8  foreign.  The  principal  foreign  nationalities  fur- 
nished the  following  death-rates  :  Irish,  14.5  in  each  1,000 ; 
French,  14 ;  natives  of  Great  Britain,  11.5 ;  Germans,  11 , 
Scandinavians,  9.3.  There  died  13.8  in  each  1,000  colored, 
and  12.5  in  each  1,000  white  inhabitants. 

Of  the  total  mortality  41  per  cent,  occurred  among  chil- 
dren under  five  years  old. 

The  annexed  table  exhibits  the  most  fatal  and  least  fatal 
month  in  the  various  States : 
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Most  axd  Least  Fatal  Months  m  the  States  and  Terri- 
tories of  the  United  States  during  the  Year  1870. 


Most  Fatal  Months. 


March. 


Maine. 

Mississippi. 

Vermont. 

Louisiana. 

New  Hampshire. 

Texas. 

New  York. 

New  Mexico. 

New  Jersey. 

Wisconsin. 

Arkansas. 

Colorado. 

Ohio. 

Indiana. 
Kentucky. 

August. 

"West  Virginia. 

Massachusetts. 

Tennessee. 

Rhode  Island. 

Delaware. 

Connecticut. 

Maryland. 

Dist.  of  Columbia. 

Michigan. 

Illinois. 

Nebraska. 

Iowa. 

Montana. 

Minnesota. 

Oregon. 

Nevada. 

Washington  Ter'y. 

May. 

Virginia. 
North  Carolina. 
South  Carolina. 
Georgia. 
Florida. 
Alabama. 


May — {continued). 


September 

Kansas. 

Missouri. 

Utah. 

December, 
California. 


Least  Fatal  Months. 


February. 
Colorado. 

June. 

Maine. 

New  Hampshire. 

Massachusetts. 

Rhode  Island. 

Connecticut. 

Ohio. 

Indiana. 

Kentucky. 

Illinois. 

Michigan. 

Wisconsin. 

Missouri. 

Arkansas. 

Texas. 

Kansas. 

July. 
New  Mexico. 

August. 
California. 

September. 
Oregon. 


October. 
Montana. 
New  Jersey. 

November. 
New  York. 
Pennsylvania. 
Maryland. 
Dist.  of  Columbia. 
Virginia. 
West  Virginia. 
Tennessee. 
North  Carolina. 
South  Carolina. 
Georgia. 
Florida. 
Alabama. 
Mississippi. 
Louisiana. 
Iowa. 
Minnesota. 
Nebraska. 
Nevada. 
Utah. 

December. 
Delaware. 
Vermont. 
Washington  Ter'v. 


I  beg  to  conclude  the  somewhat  desultory  remarks  con- 
stituting this  paper  with  a  tabulated  statement  of  death- 
rates  during  the  past  year  in  the  principal  American  and  for- 
eign cities,  derived  from  official  sources.  I  am  largely  in- 
debted, for  the  foreign  figures  herewith  presented,  to  the 
courtesy  of  American  consuls  at  their  respective  posts.  The 
figures  of  American,  Italian,  and  British  cities,  have  generally 
been  furnished  me  by  officers  in  charge  of  statistical  bureaus. 
This  table  is  believed  to  be  the  most  comprehensive  one  of 
the  kind  ever  presented. 
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Death-rates  in  American  and  Foreign  Cities  during  the 

Year  1872. 

In  the  cities  marked  with  a  star,  the  population  is  estimated;  in  others,  actual.   It  is 
estimated  in  all  the  British  cities  to  the  middle  of  the  year  1872. 

CITIES  IN  THE  UNITED  STATES. 


CITY. 


New  York  

Philadelphia  

Brooklyn  

St.  Louis  

Chicago  

Baltimore  

Boston  

Cincinnati  

New  Orleans  

San  Francisco  

Buffalo  

Cleveland  

Newark  

Washington  

Detroit  

Albany  

Pittsburg  

Providence  

Rochester  

Richmond  

Memphis  

New  Haven  

Alleghany  

Troy  |  New  York... 

Worcester  !  Massachusetts 

Lowell  j 

Cambridge  

St.  Paul  

Fall  River  

Hartford  

Wilmington  

Portland  

Dayton  

Lawrence  

Quincy  

Evansville  

Lynn  

Charlestown  

Savannah   

Elizabeth  

Peoria  

Salem  

New  Bedford  I 

Iloboken.  . .    New  Jcrsev 


STATE. 


New  York  

Pennsylvania  

New  York  

Missouri  

Illinois  

Maryland  

Massachusetts.  

Ohio  ;  

Louisiana  .«..•.•  

California  

New  York  

Ohio  

New  Jersey  

District  of  Columbia. . 

Michigan  

New  York.  

Pennsylvania  

Rhode  Island  

New  York.  

Virginia.  

Tennessee  

Connecticut  

Pennsylvania  


Minnesota 
Massachusetts 
Connecticut  .  . 

Delaware  

Maine.  

Ohio  

Massachusetts. 

Illinois  

Indiana   

Massachusetts. 


Georgia  

New  Jersey. . . 
Illinois.  ...... 

Massachusetts. 


,000,000* 
728,000* 
450,000* 
400,000* 
367,293 
300.000 
265^00* 
250,000* 
200,000* 
188,323 
150,000* 
120,000* 
115,000* 
110,000* 
100,000* 
95,000* 
86,076 
72,910 
65,424* 
60,000* 
55,000* 
55,000* 
53,180 
50,000* 
47,500* 
45,000* 
44,000* 
40,000* 
40,000* 
40,000* 
37,000* 
33,000* 
30,473 
30,000* 
30,000* 
30,000* 
30,000* 
28,330 
28,235 
27,000* 
26,000* 
26,000* 
23,000* 
22,000* 


32,647 
18,987 
12,648 
8,047 
10,156 
7,546 
8,089 
5,116 
6,122 
3,232 
2,594 
2,337 
3,636 
2,230 
2,390 
1,877 
2,353 
1,610 
1,188 
1,714 
2,561 
1,215 
1,270 
1,702 
1,383 
1,046 
1,068 
708 
1,067 
633 
772 
760 
608 
692 
477 
789 
598 
769 
1,108 
371 
429 
602 
521 
723 
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CITY. 


Chelsea   

Galveston  . . 
Petersburg  . 
Terre  Haute 
Wilmington 
Sacramento 
Gloucester  . 
Denver  .... 
Vicksburg  . 


STATE  OR  COUNTRY. 


Massachusetts  , 

Texas  , 

Virginia  

Indiana  » 

North  Carolina 
California 
Massachusetts  , 

Colorado  

Mississippi  .  .  . 


a 
_o 

.2 

o  2i 
d§a 

«8 
p 

Deaths 
1872. 

Death-r; 
per  l,0i 
Inhabita 

21,000* 
20,000* 

384 

18.3 

559 

27.9 

20,000* 

539 

26.9 

20,000* 

365 

18.2 

18,000* 

430 

23.9 

16,298 
16,000* 

352 

21.6 

351 

21.9 

16,000* 

135 

8.4 

15,000* 

548 

36.5 

OTHER  AMERICAN  CITIES. 

Montreal  ]  Canada     .  121,000* 

Halifax   Nova  Scotia   31,000 

Havana  j  Cuba   200,000* 

Valparaiso  1  Chili   100,000* 


4,512 

37.3 

961 

31.0 

7,031 

35.1 

6,695 

66.9 

London   

Liverpool   

Manchester  

Birmingham  ...... 

Leeds   

Sheffield  

Bristol  

Bradford  

Newcastle-on-Tyne 

Salford  

Hull  

Portsmouth  

Sunderland  

Leicester  

Nottingham  

Oldham  

Norwich  

Wolverhampton.  .  . 

Glasgow  

Edinburgh  

Dublin  

Paris  

Lyons   

Bordeaux  

Havre  

Nice  

Berlin  

Hamburg  

Munich  

Leipsic  

Dresden  


CITIES  IN  EUROPE. 
England  


Scotland 


Ireland 
France 


Germanv 


3,311,298 
499,897 

70,893 

21.4 

13,540 
10,079 

27.1 

352,759 

28.6 

350,164 

8,048 

23.0 

266,564 
247,847 

7,425 

27.9 

6,445 

26.0 

186,428 

4,110 

22.0 

151,720 

3,984 

26.3 

130,764 

3,436 

26.3 

127,923 

3,299 

25.8 

124,976 

3,266 

26.1 

115,455 

2,644 

22.9 

100,665 

2,672 

26.5 

99,143 

2,658 

26.8 

88,225 

2,235 

25.3 

84,004 

2,610 

31.1 

81,105. 

2,131 

26.3 

69,268 

1,795 

25.9 

489,136 

13,901 

28.4 

205,146 

5,427 

26.5 

310,565 

8,970 

28.9 

1,851,792 

39,111 

21.1 

323,417 

8,645 

26.7 

194,000 

4,648 

23.9 

86,323 

2,712 

31.4 

52,377 

1,670 

31.8 

828,000* 
338,974 

26,706 

32.3 

9,049 

26.7 

169,478 

7,077 

41.8 

110,000* 

2,553 

23.2 

177,055 

5,239 

29.6 
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CITY. 


Stuttgart   

Frankfort-on-Main 

Bremen  

Mayence  

Vienna  

Prague  

Naples  

Rome  

Palermo  

Turin  

Milan  

Florence   

Genoa  

Venice  

Bologna  

Messina  

Leghorn  

Amsterdam  

Rotterdam  

The  Hague  

Copenhagen   

Brussels  

Antwerp  

Stockholm  

Christiania  

Cadiz  

Athens   

Geneva   

Basle  

Zurich  

Bombay  

Calcutta  

Madras  

Algiers  


COUXTRY. 


Germany 


Austria  . 
Bohemia 
Italy  


Holland 


Denmark 
Belgium. , 


Sweden  . . . 
Norway  . . . 

Spain  

Greece   

Switzerland 


CITIES  IN  INDIA. 


96,000* 
92,000* 
85,000* 
47,821 
644,356 
162,000* 
448,335 
244,484 
219,398 
212,644 
199,009 
167,096 
130,269 
128,901 
115,957 
111,854 
97,096 
277,766 
122,471 
92,785 
190,000* 
185,000* 
143,545 
140,000* 
70,000* 
54,732 
49,000* 
47,581 
46,554 
21,199 


2,226 
1,955 
2,142 
1,396 
20,506 
7,932 
15,996 
8,977 
5,493 
5,746 
5,996 
5,877 
4,139 
3,915 
3,736 
2,700 
2,971 
7,477 
3,818 
2,263 
4,487 
4,176 
3,751 
4,460 
1,453 
2,445 
1,621 
923 
975 
294 


646,636 

18,906 

29.2 

477,600 

11,947 

25.0 

397,552 

13,911 

35.0 

54,874 

1,843 

33.6 

The  highest  death-rate  in  the  United  States,  according  to 
this  table,  was  given  by  Memphis,  viz. :  46.6  in  each  1,000 
inhabitants.    The  following  remarks,  however,  accompanied* 
these  statistics  : 

"  Out  of  2,561  deaths,  007  were  paupers,  nearly  all  of 
whom  were  transient  persons  passing  to  and  fro  on  our  railroads 
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and  rivers — this  city  being  situated  unfortunately  in  that 
respect,  being  a  sort  of  '  catch-all '  between  North  and  South 
of  the  impoverished,  who  4  to  find  work,'  etc.,  change  at  one 
period  of  the  year  from  North  to  South  to  escape  cold,  and  at 
another  period  from  South  to  North  to  avoid  heat,  and  for 
want  of  employment." 

In  Savannah  the  mortality  was  equal  to  39.2  in  each  1,000 
inhabitants;  in  Yicksburg,  36.5;  in  Troy,  34;  in  Hoboken, 
32.9  ;  in  New  York,  32.6  ;  in  Newark,  31.6  ;  in  New  Orleans, 
30.6  ;  and  in  Boston,  30.5.  These  were  the  highest  figures 
of  mortality.  The  other  principal  cities  furnished  the  follow- 
ing death-rates:  Philadelphia,  26.1;  Brooklyn,  28.1;  St. 
Louis,  20.1 ;  Chicago,  27.6  ;  Baltimore,  25.1 ;  Cincinnati,  20.5  ; 
San  Francisco,  17.2.  Thus  the  mortality  of  New  York  was 
apparently  high,  although  its  percentage  of  increase  over  the 
*  previous  year  was  less  than  that  of  Philadelphia  or  Chicago. 
The  exceptional  accuracy  of  our  death-returns,  and  the  large 
number  of  immigrants  and  strangers  dy ing  within  our  limits, 
are  special  conditions  which  must  be  considered  as  increasing 
our  ratio  of  mortality  far  beyond  its  natural  figure. 

Of  the  larger  British  cities,  Dublin  yielded  the  greatest 
death-rate,  viz.  :  29.9  in  each  1,000  inhabitants;  that  of  Man- 
chester being  28.6  ;  of  Glasgow,  28.4  ;  of  Leeds,  27.9  ;  and  of 
Liverpool,  27.1.  The  death-rate  of  London  was  as  low  as 
21.4 — less  than  that  of  any  other  important  British  city. 

On  the  Continent  of  Europe  the  highest  death-rate  was 
noticed  in  Prague,  Bohemia,  viz. :  the  enormous  one  of  48.9 
in  each  1,000  people.  It  was  excessive  in  Cadiz,  Spain,  where 
it  was  equal  to  44.7.  In  Munich  it  was  41.8  ;  in  Bome,  36.7 ; 
in  Naples,  35.7 ;  in  Florence,  35.1 ;  in  Athens,  33.  In  Ber- 
lin, a  city  with  little  less  population  than  New  York,  it  was 
32.3,  or  nearly  equal  to  our  own.  In  Bologna,  Italy,  it  was 
32.2  ;  and  in  Yienna,  Genoa,  Stockholm,  and  Nice,  31.8.  The 
large  mortality  of  the  last-mentioned  city  is  owing  to  the 
many  deaths  of  invalid  strangers  sojourning  there.  High 
death-rates  prevailed  also  in  Havre,  Rotterdam,  Leghorn, 
Yenice,  and  Milan,  ranging  between  31  and  30.    In  Paris  it 
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was  stated  as  only  21.1,  but  all  deaths  by  strangers  and  travel- 
ers are  there  excluded. 

The  lowest  mortality  was  given  by  the  Swiss  cities  of 
Zurich,  Geneva,  and  Basle,  13,9,  19.4,  and  20.9,  respectively, 
and  Christiania,  Norway,  20.7. 

Algiers,  Africa,  gave  a  death-rate  of  33.6.  That  of  the 
Indian  cities  of  Bombay  and  Calcutta  was  by  no  means  high, 
being  29.2  and  25.    In  Madras,  however,  it  was  35. 

In  Montreal  it  wras  37.3 ;  and  in  Havana,  35.1. 

The  highest  known  death-rate  prevailed  in  Valparaiso, 
Chili,  viz.,  66.9  in  each  1,000  inhabitants.  This  wras  the  only 
South  American  city  heard  from. 

The  Academy  then  adjourned. 


Stated  Meeting,  June  5,  1873.    De.  Austin  Flint,  Peesident,  in  the 

Chaie. 

Des.  W.  M.  Polk  and  Louis  F.  Schultze  were  elected 
Resident  Fellows. 

Dr.  G.  M.  Smith  read  the  following  : 

Br  gouverneue  m.  smith,  m.  d. 

Me.  Peesldent  and  Fellows  of  the  Academy: 

The  brief  recital  of  a  case  of  Bell's  paralysis  which  has 
recently  come  under  my  care  may  prove  of  interest  at  this 
time,  as  the  successful  method  of  treatment  adopted  tends  to 
show  the  correctness  of  views  originally  presented  to  this 
Academy  a  short  time  since  by  one  of  its  distinguished  Fel- 
lows. 

On  the  5th  of  April  last  a  patient  came  under  my  care, 
suffering  with  paralysis  of  the  left  side  of  the  face.  The 
patient  was  a  gentleman  of  culture  and  means,  about  sixty- 
one  years  of  age.  Residing  for  a  large  part  of  the  year  at 
his  country-seat  on  the  Hudson,  and  spending  much  of  the 
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time  in  the  open  air,  he  was  ordinarily  in  the  enjoyment  of 
excellent  health,  and  manifested  his  robust  condition  by  a  com- 
manding appearance.  The  occurrence  of  such  local  palsy  was 
the  occasiou  of  no  little  solicitude  in  the  mind  of  the  patient, 
lest  it  be  precursory  of  a  hemiplegic  seizure. 

In  studying  the  etiology  of  the  malady  it  seemed  prob- 
able that  the  disorder  had  been  excited  by  cold,  to  which  the 
patient  had  been  exposed  while  riding  in  the  Central  Park  on 
the  clay  previous  to  the  one  in  which  the  paralysis  was  fairly 
developed.  There  was  no  evidence  of  centric  disturbance  ; 
peripheral  lesion  was  not  marked  by  any  decided  local  point 
of  irritation. 

In  speaking  of  peripheral  facial  hemiplegia,  Aitken  re- 
marks :  "  Although  it  is  not  a  dangerous  form  of  paralysis,  it 
is  one  from  which  recovery  is  very  slow,  and  in  which  prog- 
nosis, as  to  complete  recovery  of  symmetry  of  the  face,  is 
uncertain  ;  "  and  also  says :  "  From  four  to  ten  months  is  the 
ordinary  duration  of  the  affection;  but  there  are  instances 
in  which  the  paralysis  yields  in  twenty-four,  fifteen,  or  even 
twelve  hours,  but  such  cases  are  exceptional"  (Trousseau). 

After  regulating  the  bowels  of  my  patient,  he  was  placed 
under  the  use  of  iodide  of  potassium,  and  on  four  occasions 
electrization  by  a  specialist  was  applied  to  the  affected  side. 
Xo  counter-irritation  behind  the  ear  was  resorted  to,  owing 
to  the  absence  of  apparent  local  lesion.  On  the  21st  of  April, 
the  patient  had  shown  little  or  no  improvement.  I  remem- 
bered that  Dr.  William  Detmold  had  read  a  paper  before  this 
Academy  (March  20,  1S73),  entitled  66  Facial  Paralysis 
treated  by  a  Xew  Method."  .Not  having  been  present  at  the 
reading  of  the  paper,  I  called  upon  Dr.  D.,  and  he  briefly 
gave  me  the  views  he  had  here  expressed,  and  as  since  pub- 
lished in  the  New  York  Medical  Journal,  May,  1873. 

In  the  case  which  he  has  reported  he  says :  "  I  determined 
to  try  what  mechanical  means  would  do.  I  bent  a  wire  into 
a  hook,  which  I  put  into  the  drooping  corner  of  the  mouth, 
and,  drawing  it  up,  bent  the  wire  over  and  behind  the  ear. 
I  recommended  the  patient  to  keep  it  on  over  night,  trusting 
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that,  by  entirely  relaxing  the  paralyzed  muscles,  and  support- 
ing the  dragging  weight,  I  might  somewhat  relieve  the  de- 
fect." Prompt  amelioration  followed  this  method  of  treat- 
ment. Dr.  D.  farther  says :  "  It  then  occurred  to  me  that  I 
might  make  this  instrument  still  more  effective  if  I  could 
combine  with  it  a  permanent  and  continuous  galvanic  current 
through  the  paralyzed  parts,  by  having  it  made  of  two  differ- 
ent metals,  thus  forming,  as  it  were,  a  single  cell  of  a  galvanic 
battery."  An  instrument  fulfilling  such  purpose  was  made 
by  Mr.  Chester,  under  Dr.  D.'s  direction,  and  the  patient  at 
the  time  of  the  report  was  steadily  improving.  The  case  had 
been  a  chronic  one  of  sixteen  years'  duration,  and  had  not 
before  been  relieved.  In  his  conclusion  Dr.  D.  remarks :  "  I 
am  unable  to  say  what  share  in  the  benefit,  or  whether  any, 
is  due  to  the  galvanic  current,  to  which,  on  the  whole,  I  do 
not  attach  as  much  importance  as  to  the  mechanical  sup- 
port." 

Resolving  to  test  the  applicability  of  this  method  of  treat- 
ment to  the  acute  case  under  my  care,  I  procured  from  Mr. 
Stohmann's  a  German-silver  wire  mouth-piece,  used  by  the 
dentists  in  holding  the  mouth  open  during  dental  operations. 
The  dentists  employ  two,  one  on  each  side.  One  of  these 
I  bent  together  so  that  it  would  not  keep  the  mouth  open, 
but  simply  act  as  a  hook  comfortably  catching  the  corner  of 
the  mouth,  and  to  the  outer  end  fastened  a  piece  of  copper 
wire  which,  passing  across  the  cheek,  was  turned  around  the 
ear.  The  wire  passing  over  the  ear  being  covered  with  a 
soft  material  was  not  a  source  of  irritation.  As  the  cheek 
was  quite  pendulous  I  ordered  a  bandage  to  be  passed  around 
the  head  under  the  jaw,  to  give  further  support. 

The  relief  which  followed  was  significant,  for,  after  using 
this  appliance  for  two  nights,  decided  amelioration  was  mani- 
fest. 

Wishing  the  patient  to  avail  himself  of  any  advantage 
that  might  be  derived  from  the  galvanic  current,  I  went  with 
him  to  Mr.  Charles  T.  Chester's,  104  Centre  Street,  and, 
giving  a  wire  model  as  to  size,  Mr.  C.  had  prepared  this  neat 
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instrument,  which  is  a  fac-simile  in  principle  of  the  one 
made  under  Dr.  D.'s  direction.  The  smooth  and  easily  fitted 
hook  or  mouth-piece  is  of  platinum  ;  the  wire  running  across 
the  cheek  and  turning  behind  the  ear,  is  of  silver,  and  to  this 
is  adapted  a  zinc  plate  which  is  covered  with  velvet,  with  the 
view  of  readily  retaining  the  moisture  of  either  saline,  acidu- 
lated, or  pure  water. 

The  patient,  on  procuring  this  instrument,  substituted  it 
for  the  one  I  had  extemporized — using  it  at  night ;  conva- 
lescence was  rapid.  Recovery  from  the  facial  paralysis  was 
complete  in  about  one  month  from  the  time  of  its  incipiency. 
There  has  been  no  recurrence  of  the  difficulty  ;  the  symmetry 
of  the  face  is  normal. 

Several  questions  naturally  arise  in  this  connection.  In 
the  first  place,  was  this  case  one  of  those,  occasionally  met 
with,  in  which  recovery  takes  place  without  material  artificial 
assistance ;  and  in  the  second  place,  if  recovery  was  due  to 
treatment,  how  far  was  it  attributable  to  the  mechanical  means, 
and  how  far  to  the  galvanism  ?  In  response,  I  would  say  that 
there  was  scarcely  any  perceptible  improvement  in  the 
patient,  until  the  "  mechanical  means  "  were  resorted  to ;  con- 
valescence seemed  to  date  from  the  night  they  were  employed. 

Whether  or  not  the  second  instrument  was  a  more  potent 
remedial  factor  by  its  galvanic  properties,  it  is  difficult  to  say. 
The  patient  was  not  conscious  of  any  galvanic  influence, 
though  there  is  no  question  of  the  passage  of  a  current  through 
the  affected  side,  by  means  of  this  appliance,  but,  as  stated  in 
Dr.  Detmold's  paper,  from  the  periphery  to  the  centre.  In 
regard  to  the  action  of  this  instrument,  Mr.  Chester  has 
written  to  me  as  follows :  "I  have  tested  the  little  galvanic 
battery  made  to  apply  to  the  face  of  Mr.  ,  in  a  gen- 
eral way.  The  covering  of  the  zinc  plate,  being  moistened 
with  water,  made  a  good  conductor  by  the  addition  of  a  slight 
trace  of  acid,  and  the  plate  then  applied  to  the  ear  (behind), 
while  the  platinum  end  was  inserted  in  the  mouth,  I  find  that 
it  generates  a  steady  current,  capable  of  deflecting  a  galva- 
nometer or  sending  a  telegraph-message  easily  through  sev- 
enty-five miles  of  the  ordinary  telegraph-wire." 
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It  affords  me  pleasure,  Mr.  President,  to  report  this  case, 
which,  so  far  as  I  am  aware,  is  the  first  acute  one  treated  by 
the  method  suggested  by  the  distinguished  Fellow  to  whom 
allusion  has  been  made. 

The  surgeons  are  indebted  to  Dr.  Detmold  for  originating 
the  operation  for  strabismus,  for  his  ingenuity  in  talipes,  etc. ; 
we,  as  physicians,  return  him  thanks  for  originating  a  new  and 
successful  method  of  treating  a  disorder  medical  in  its  nature, 
and  will  be  glad  to  borrow  him  from  his  surgical  brothers  to 
aid  us  further  in  our  department  of  science. 

Dr.  J.  Lewis  Smith  then  read  a  paper,  of  which  the  follow- 
ing is  an  abstract  : 

CEREBRO-SPINAL  FEVER  WITH  FACTS  AND  STATISTICS  OF 
THE  RECENT  EPIDEMIC  IX  NEW  YORK. 

Br  J.  LEWIS  SMITH,  ML  D. 

Mr.  President  and  Fellows  of  the  Academy: 

Cerebro-spinal  fever  is  an  epidemic  constitutional  disease, 
manifesting  itself  by  lesions  and  symptoms,  which  pertain 
chiefly  to  the  nervous  system.  In  exceptional  instances  dur- 
ing an  epidemic,  the  brunt  of  the  malady  falls  upon  the 
lungs,  pneumonia  occurs,  and  the  cerebro-spinal  symptoms 
in  these  cases  appear  to  be  subordinate  to  the  pulmonic. 
Hence,  Dr.  Webber,  of  Boston,  in  his  essay  on  cerebro-spinal 
fever,  which  obtained  the  Boylston  prize,  recognizes  a  form 
of  the  disease  which  he  designates  pneumonia.  Dr.  Smith 
believes  that,  in  the  recent  New  York  epidemic,  there  were 
occasional  cases  which  presented  this  form,  and  he  related  the 

following,  which  occurred  in  his  practice :  Mrs.  L  ,  aged 

about  twenty-five  years,  was  seized  on  June  8th  with  pain  in 
the  head  and  right  subaxillary  region.  In  two  or  three 
hours  the  pain  in  the  thorax  ceased,  but  that  in  the  head  con- 
tinued and  was  very  severe.  On  the  9th  she  complained 
only  of  the  violent  frontal  headache.  On  the  10th  she  stated  i 
that  objects  were  very  indistinct,  having  a  blurred  appear- 
ance,  but '  the  eyes  seemed  normal ;  pulse  118,  temperature 
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105° ;  evening,  pulse  104,  temperature  102°.  She  moaned, 
and  obtained  little  or  no  sleep,  on  account  of  the  severity  of 
the  headache. 

13th. — The  pain  in  the  head  ceased,  but  that  in  the  right 
side  of  the  chest  is  more  severe,  and  respiration  is  accom- 
panied by  a  moan ;  respiration  32,  pulse  116,  temperature 
105°.  There  is  rigidity  of  the  muscles  of  the  neck,  so  that 
it  is  impossible  to  bring  forward  the  head  upon  the  chest. 
Attempts  to  do  it  are  painful,  and  the  shoulders  move  with 
the  head.  There  are  general  hyperesthesia,  and  well-marked 
pleuro-pneumonia  of  the  right  lower  lobe.  Death  occurred 
June  17th. 

In  the  above  case  the  violent  headache,  dimness  of  sight, 
marked  stiffness  of  the  muscles  of  the  nucha,  and  the  hyper- 
esthesia, indicated  cerebro-spinal  fever  as  the  disease,  and  yet 
the  cerebral  symptoms  abated  in  a  few  days,  and  the  prominent 
local  symptoms  in  the  last  days  of  the  sickness  were  due 
chiefly  to  the  pneumonia.  In  another  case,  which  was  visited 
by  three  prominent  physicians  of  this  city,  who  agreed  in 
the  diagnosis  of  cerebro-spinal  fever,  pneumonia  of  the  right 
lung  was  suddenly  developed  at  about  the  sixth  or  seventh 
day.  The  chief  symptoms  subsequently  were  referable  to 
the  pneumonia,  and  when  this  abated  the  patient  recovered. 

Cause. — Does  it  emanate  from  the  Soil  ?  The  following- 
facts  demonstrate  that  it  does  not,  to  wit :  most  of  the  epi- 
demics commence  in  winter  when  the  ground  is  frozen ;  the 
disease  occurs  in  valleys  and  on  hill-tops,  and  upon  all  varie- 
ties of  soil ;  it  invades  one  district,  passes  over  another  adjoin- 
ing, and  affects,  perhaps,  a  third  beyond,  although  the  geologi- 
cal formation  of  all  is  the  same. 

Does  the  cause  exist  in  the  diet,  as  some  competent  observers, 
have  supposed  ?  The  following  facts,  I  believe,  are  sufficient 
to  justify  a  negative  answer :  Of  two  adjacent  localities,  in 
which  the  nature  of  the  diet  of  the  inhabitants  is  the  same, 
one  escapes  and  the  other  is  visited  by  the  epidemic;  an 
epidemic  sometimes  prevails  here  and  there  over  an  area  of 
many  thousand  miles,  as  racently  in  !N"orth  America.    It  is 
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hardly  reasonable  to  suppose  that  any  deleterious  property- 
would  occur  in  the  food  over  so  wide  a  territory.  An  epi- 
demic ceases,  although  the  food  of  the  people  continues  the 
same.  Infants  at  the  breast,  having  only  the  mother's  milk, 
are  sometimes  affected,  and  likewise  certain  animals,  whose 
food  is  very  different  from  that  of  man,  and  finally  the  most 
careful  examinations  have  hitherto  failed  to  discover  any 
change  in  the  cereals,  or  other  food,  or  noxious  principle, 
sufficient  to  explain  the  occurrence  of  the  disease  over  a  wide 
extent  of  territory. 

There  can,  therefore,  be  little  doubt  that  the  cause  exists 
in  the  atmosphere,  though  so  subtile  that  we  may  never  be 
able  to  detect  it.  Cerebro-spinal  fever  is  indeed  one  of  many 
examples  in  corroboration  of  the  statement  made  by  Hum- 
boldt, that  there  is  no  subject  of  scientific  inquiry  more  ob- 
scure than  the  laws  which  control  epidemics.  Among  the 
meteorological  conditions  which  favor  the  occurrence  of  this 
disease,  cool  weather  has  already  been  alluded  to.  Statistics 
collected  in  France  and  the  United  States  show  that,  while 
166  epidemics  occurred  in  the  six  months  commencing  with 
December,  only  50  occurred  in  the  remaining  six  months  of 
the  year.  According  to  Prof.  Hirsch,  whose  statistics  were 
obtained  largely  from  Central  Europe,  there  were  57  epidem- 
ics in  winter  or  winter  and  spring,  11  in  spring,  five  between 
spring  and  autumn,  four  commencing  in  autumn  and  extending 
into  winter  or  winter  and  spring,  and  six  lasting  through  the 
entire  year. 

All  observers  have  remarked  the  fact  that  anti-hygienic 
conditions,  though  obviously  subordinate  to  the  unknown 
atmospheric  cause,  nevertheless  strongly  predispose  to  this 
disease.  Hence,  soldiers  in  barracks  and  the  poor  in  tene- 
ment-houses suffer  most  severely.  During  the  recent  epi- 
demic in  New  York,  unusually  severe  or  multiple  cases  oc- 
curred for  the  most  part  where  there  were  obvious  anti- 
hygienic  conditions,  as  in  apartments  which  were  unusually 
crowded  and  filthy,  or  in  tenements  around  which  refuse  had 
collected  or  which  had  defective  drainage.    The  interesting 
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chart,  prepared  under  the  direction  of  Dr.  Moreau  Morris  for 
the  Health  Board,  shows  that  comparatively  few  cases  occurred 
in  those  portions  of  the  city  where  the  sanitary  conditions 
were  good.  Dr.  Smith  does  not,  however,  agree  with  Prof. 
Hirsch,  that  the  greater  crowding,  domiciliary  and  personal 
uncleanliness,  and  imperfect  ventilation  in  the  cool  than  in 
the  warm  months,  explain  the  fact  that  epidemics  occur 
chiefly  in  winter  and  early  spring ;  for,  in  clean  and  well- 
ventilated  apartments  in  sparsely-settled  and  salubrious  local- 
ities, epidemics  occur  for  the  most  part  in  these  seasons. 
Anti-hygienic  conditions  probably  predispose  to  this  disease 
in  the  same  way,  and  no  more  than  to  any  other  grave  epi- 
demic which  happens  to  be  prevailing,  as  for  example  to 
Asiatic  cholera,  whose  ravages  are  largely  in  the  crowded  and 
uncleanly  quarters  of  the  poor. 

Is  Cerebrospinal  Fever  propagated  by  Contagion? — It  is 
the  almost  unanimous  opinion  of  those  who  are  most  compe- 
tent to  judge  from  their  observations,  that  it  is  either  not  con- 
tagious, or  is  so  only  in  a  very  slight  degree.  It  is  certain 
that  the  vast  majority  of  cases  occur  without  the  possibility 
of  personal  communication.  Thus,  in  the  commencement  of 
an  epidemic,  the  first  patients  are  affected  here  and  there  at  a 
distance  from  each  other,  often  miles  apart,  and  throughout 
an  epidemic  usually  only  one  is  seized  in  a  family.  Children 
may  be  around  the  bedside  of  the  patient,  passing  in  and  out 
of  the  room  without  restriction,  and  yet  we  can  confidently 
predict  that  none  of  them  will  contract  the  disease  if  there 
are  proper  ventilation  and  cleanliness.  And,  when  two  or 
more  cases  occur  in  a  family,  it  commences  at  such  irregular 
intervals  in  the  different  patients  that  the  presumption  is 
strong  that  they  receive  it  from  the  same  extraneous  source, 
and  not  one  from  the  other,  for  contagious  diseases  usually 
have  a  pretty  uniform  incubative  period.  Thus,  in  the  Brown 
family,  treated  by  Dr.  Sewall  (Medical  Record,  July  1, 1872), 
the  first  child  sickened  January  30th,  and  the  remaining  five 
children  at  intervals  respectively  of  five,  seven,  eleven,  twen- 
ty-five, and  forty-five  days.  The  following  have  been  Dr. 
Smith's  observations  relating  to  this  point : 
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Single  cases,  No.  39  (four  adults). 

Two  in  a  family,  No.  16  (eight  families). 

Three  in  a  family,  No.  3  (one  family). 

In  most  of  the  thirty-nine  families  in  which  single  cases 
occurred,  there  were  children  who  were  allowed  free  inter- 
course with  the  patients.  Is  there  any  other  malady  of  child- 
hood known  to  be  infectious,  which  affords  such  a  record  of 
non-contagion  ?  In  those  instances  in  which  two  in  a  family 
took  the  fever,  those  who  were  last  attacked  did  not  seem  to 
receive  it  from  those  who  were  first  affected,  for  the  reason 
already  stated,  namely,  the  very  variable  intervals  between  the 
two  cases  in  the  different  families.  The  facts  in  the  family  in 
which  three  cases  occurred  did  seem  to  lend  support  to  the 
doctrine  of  contagion.  A  boy  twelve  years  of  age  died  of 
cerebro-spinal  fever,  and  was  buried  on  Saturday  or  Sunday. 
On  the  following  Monday  the  mother  washed  the  linen  of  the 
boy,  which  had  accumulated,  and  within  two  days  w^as  her- 
self affected  with  the  disease.  She  and  her  infant,  who  was 
also  seized  with  it,  died.  Were  such  cases  frequent  or  not 
infrequent,  the  argument  in  favor  of  contagion  wTould  cer- 
tainly be  strong  ;  but,  as  they  are  infrequent,  it  is  proper  to 
accept  any  other  reasonable  explanation  instead.  The  state  of 
the  bedding  and  apartments,  as  observed  by  the  WTiter,  was 
such  as  to  render  the  atmosphere  in  which  this  family  lived 
noxious  in  a  high  degree,  and  therefore  such  as  to  attract  the 
prevailing  epidemic.  Moreover,  the  mother,  exhausted  by  her 
long  watching,  and  deprived  of  needed  sleep  (for  the  boy  was 
several  days  sick),  instead  of  obtaining  the  required  rest,  ren- 
dered her  system  more  liable  to  the  fever  by  her  self-imposed 
duties  on  the  day  following  the  burial.  These  manifest  anti- 
hygienic  conditions  appeared  quite  sufficient,  without  the  aid 
of  any  contagious  principle,  to  explain  the  occurrence  of  the 
cases  in  this  severely-visited  family.  Dr.  Smith's  statistics, 
therefore,  harmonize  with  the  doctrine  of  non-contagiousness, 
but  it  is  obviously  very  difficult  to  determine  from  clinical 
experience  whether  an  epidemic  constitutional  disease  is  ab- 
solutely non-contagious,  or  contagious  in  a  very  low  degree. 
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Cerebrospinal  fever  is  one  or  the  other,  but  if  contagious  it  is 
apparently  less  so  than  either  typhoid  fever  or  Asiatic  cholera. 

Allusion  has  been  made  to  the  fact  that  this  malady  some- 
times occurs  among  the  lower  animals.  In  the  epidemic  of 
1811,  in  Yermont,  Dr.  Gallop  remarks  that  even  the  foxes 
seemed  to  be  affected,  so  that  they  were  killed  in  numbers  near 
the  dwellings  of  the  inhabitants.  The  recent  epidemic  in 
2sew  York,  it  is  well  known,  prevailed  among  horses  several 
months  before  it  occurred  among  the  people.  It  was  common 
and  fatal  in  the  large  stables  of  the  city  car  and  stage  lines 
in  1871,  while  among  the  people  the  epidemic  did  not  prop- 
erly commence,  although  there  were  previously  isolated  cases, 
till  January,  1872.  It  has  been  asked  whether,  in  epidemics 
like  this,  in  which  the  lower  animals  are  first  affected,  the  dis- 
ease may  not  be  communicated  from  them  to  man.  This  ob- 
viously brings  up  the  question  of  contagiousness.  Dr.  Smith's 
observations  favor  a  negative  answer,  for  he  has  not  been  able  to 
ascertain  that  those  who  had  charge  of  the  affected  horses  in  the 
recent  epidemic,  as  the  veterinary  surgeons  or  stablemen,  were 
any  more  liable  to  the  fever  than  others,  who  were  not  so  ex- 
posed. They  apparently  were  not,  and  we  must,  therefore, 
believe  that  this  disease  is  not  propagated  from  one  species  of 
animals  to  another,  certainly  no  more  than  from  one  animal 
to  another  in  the  same  species,  and  the  fact  that  different 
animals  are  affected  by  the  epidemic  is  due  to  the  potent  and 
pervading  nature  of  the  cause.  Cerebro-spinal  fever  is  in- 
deed, so  to  speak," pandemic  in  a  double  sense;  on  the  one 
hand  affecting  both  sexes,  different  ages,  and  all  conditions  of 
people  over  a  wide  extent  of  territory,  and  on  the  other 
hand  different  species  of  animals,  but  with  little  or  no  con- 
tagiousness. 

Xot  infrequently  we  are  able  to  discover  some  exciting 
cause  of  the  fever,  usually  an  exhausting  or  perturbating 
influence  of  some  sort.  An  individual,  whose  system  is 
affected  by  the  epidemic  influence,  and  is  therefore  predis- 
posed to  the  disease,  may,  perhaps,  escape  by  a  quiet  and 
regular  mode  of  life ;  but,  if  there  is  an  exciting  cause  of  the 
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nature  alluded  to,  the  fever  may  be  developed.  Among  these 
exciting  causes  may  be  mentioned  overwork,  fatigue,  mental 
excitement,  prolonged  abstinence  from  food,  followed  by  over- 
eating, and  the  use  of  indigestible  and  improper  food.  Thus, 
in  one  instance  in  Dr.  Smith's  practice,  a  delicate  young 
woman,  at  the  head  of  one  of  the  departments  in  a  well- 
known  Broadway  store,  was  anxious  and  excited,  and  her 
energies  overtaxed  at  th  eannual  reopening.  Within  a  day 
or  two  subsequently  the  disease  commenced.  Another  pa- 
tient, a  boy,  was  seized  after  a  day  of  unusual  excitement  and 
exposure,  having  in  the  mean  time  bathed  in  the  Hudson 
when  the  weather  was  quite  cool.  During  the  recent  epi- 
demic in  New  York  those  children  seemed  especially  liable  to 
be  attacked  who  were  subjected  to  the  severe  discipline  of  the 
public  schools,  returning  home  fatigued  and  hungry,  and 
eating  heartily  at  a  late  hour.  In  one  instance  which  was 
observed  by  Dr.  Smith,  a  school-girl  of  ten  years  returned 
from  school  excited  and  crying,  because  she  had  failed  in  her 
examination  and  was  not  promoted.  In  the  evening,  after  she 
had  closely  studied  her  lessons,  the  fever  commenced  with 
violent  headache.  Dr.  Frothingham  {American  Medical 
Times,  April  30,  1864)  writes  as  follows  of  the  brigade  in 
which  cerebro-spinal  fever  occurred  in  the  Army  of  the  Poto- 
mac :  "Under  General  Butterfield,  a  stern  disciplinarian, 
the  men  were  drilled  to  the  full  extent  of  their  powers — 
often  to  exhaustion.  I  did  not  at  the  time  recognize  this  as 
a  cause  of  the  disease  in  question,  but  I  learn  that  in  the 
present  epidemic  in  Pennsylvania  the  attack  generally  follows 
unusual  exertion  and  exposure  to  cold."  Observers  have  long 
recognized  the  fact  of  such  exciting  causes.  Dr.  Gallop,  in 
his  history  of  the  epidemic  in  Vermont  in  1811,  directs  atten- 
tion to  the  severity  of  the  disease  among  the  troops  under 
General  Dearborn,  who  were  fatigued  by  marches,  and  greatly 
dispirited  by  a  repulse  which  they  had  sustained  from  the 
British. 

Sex. — It  is  stated  by  writers  that  more  males  are  affected 
than  females.    Hospital  and  military  statistics  show  this ;  but 
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in  family  practice,  in  which  a  large  proportion  of  the  patients 
are  children,  the  number  of  males  and  females  is  about  equal. 
Thus  in  75  cases  occurring  in  the  Twentieth  and  Twenty-second 
Wards,  mainly  in  the  practice  of  two  other  physicians  and  the 
writer,  there  were  39  males  and  36  females.  Sixty-four  of 
these  were  children.  From  January  1  to  November  1,  1872, 
905  cases,  in  which  the  sex  was  stated,  were  reported  to  the 
Health  Board.  Of  these  484  were  males,  and  421  females. 
Dr.  Sanderson's  statistics  of  the  epidemic  in  the  provinces 
around  the  Vistula,  the  cases  being  chiefly  children,  give  also 
but  a  slight  excess  of  males.  Probably,  therefore,  the  sex 
under  the  age  of  puberty  makes  no  difference  in  the  liability 
to  this  disease,  and  the  same  may  be  said  of  all  other  consti- 
tutional affections.  Men  are  more  liable  than  women,  only 
when  they  lead  a  more  irregular  life,  and  are  subject  to  more 
privations  and  exposures. 

Age. — Children,  as  already  stated,  are  much  more  liable 
to  cerebro-spinal  fever  than  adults.  The  following  are  the 
statistics  of  the  Health  Board  relating  to  this  point,  the  cases 
occurring  in  1872 : 


Under  1  year 

125 

From  1  to  5 

years 

336 

"     5  "  10 

u 

204 

"    10  "  15 

it 

106 

"    15  "  20 

u 

54 

"    20  "  30 

fg 

79 

Over  30  years 

71 

Total 

975 

In  the  statistics  of  Dr.  Smith,  which  embraced  81  cases, 
occurring  in  the  Twentieth  and  Twenty-second  Wards,  the 
ages  were  as  follows : 

Under  1  year        .....  8 
From  1  to  3  years     ....  18 
*'     8  "  5     "  .  .  .  .20 

"     5  "  10     "  .         .         .  17 

"   10  "  15     "  .         .       -  ;'"         .  7 

Over  14  years  .....  11 

Total  .....  81 
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It  is  seen  that  nearly  three-fourths  of  the  whole  number 
of  cases  in  the  recent  epidemic  in  New  York  City  were  under 
the  age  of  ten  years.  The  statistics  of  other  epidemics  occur- 
ring in  civil  practice  is  similar.  Thus  Dr.  Sanderson,  in 
examining  the  mortuary  statistics  of  the  epidemic  in  Ger- 
many, ascertained  that  there  had  been  218  deaths  under  the 
age  of  fourteen  years,  and  only  IT  above  that  age ;  and  al- 
though this  does  not  show  the  exact  ratio  of  children  to  adults, 
in  the  entire  number  of  cases  it  is  apparent  that  children 
greatly  preponderated. 

The  more  advanced  the  age  after  childhood,  the  less  the 
liability  to  this  disease ;  so  that  after  the  middle  period  of  life 
few  cases  occur,  and  after  the  age  of  fifty  years  there  is  nearly 
an  immunity.  The  oldest  two  observed  by  Dr.  Smith  had 
attained  the  ages  respectively  of  forty-seven  and  sixty-three 
years. 

Symptoms. — Dr.  Smith  related  two  cases,  which  showed 
abortion  of  the  malady,  and  one  which  continued  nearly  the 
usual  time,  but  in  so  mild  a  form  that  the  patient  was  able 
to  sit  during  a  considerable  part  of  the  sickness.  In  all  the 
cases  which  he  has  observed,  and  in  the  records  of  published 
cases  which  he  has  examined,  cerebro-spinal  fever  began  be- 
tween 12  m.  and  6  a.  m.  The  fact  that  it  does  not  commence 
after  the  repose  of  night  till  several  hours  of  the  day  have 
passed,  shows  the  propriety,  as  will  be  seen  hereafter,  of  en- 
joining a  quiet  and  regular  mode  of  life  free  from  excitement, 
and  with  sufficient  hours  of  sleep  during  the  time  that  the 
epidemic  is  prevailing. 

Cerebro-spinal  fever  usually  has  no  premonitory  stage,  or 
it  is  so  slight  as  to  escape  notice.  Exceptionally  there  are 
certain  premonitions  for  a  few  hours  or  days,  such  as  languor, 
chilliness,  etc.  Premonitions  occur  more  frequently  in  mild 
than  in  severe  forms  of  the  fever.  The  ordinary  mode  of 
commencement  in  a  t}7pical  or  somewhat  severe  case  is  as  fol- 
lows: The  patient  has  a  rigor  or  chill,  or  rarely  two  or  three 
of  them  at  irregular  intervals  of  some  hours.  One  patient, 
an  adult  female,  had  three  or  four  pretty  severe  chills,  the  last 
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occurring,  from  recollection,  as  late  as  the  fourth  clay.  Chil- 
dren often  have  clonic  convulsions  in  place  of  the  chill,  or 
immediately  after  it,  partial  or  general,  slight  or  severe. 
Apathy,  more  or  less  profound  stupor,  or  less  frequently  deli- 
rium, succeeds.  In  the  gravest  cases  semi-coma  occurs,  from 
which  the  patient  is  with  difficulty  aroused,  or  profound  coma, 
which,  in  spite  of  prompt  and  appropriate  treatment,  may 
prove  speedily  fatal.  If  aroused  to  consciousness,  he  now 
complains  of  violent  headache,  with  or  without,  or  alternating 
with  equally,  severe  neuralgic  pains  in  the  neck,  some  part 
of  the  trunk,  or  in  one  of  the  extremities.  The  pupils  are 
dilated,  or  less  frequently  contracted,  and  they  respond  feebly, 
or  not  at  all,  to  light.  Often  they  oscillate,  and  occasionally 
one  is  larger  than  the  other. 

Vomiting,  with  little  apparent  nausea,  is  also  an  early  and 
prominent  symptom,  evidently  having  a  cerebral  origin.  It 
occurred  as  an  initial  symptom  in  fifty-one  of  fifty-six  cases 
observed  by  Dr.  Sanderson.  Of  sixty-one  cases  observed  by 
Dr.  Sewell  and  the  writer,  neither  its  presence  nor  absence 
was  recorded  in  thirteen  cases,  its  absence  in  only  one,  and  its 
presence  as  an  early  symptom  in  forty-eight  cases. 

Unlike  typhus  and  typhoid  fevers,  the  temperature  is  usu- 
ally as  elevated  on  the  first  day  as,  and  sometimes  more  so 
than,  subsequently.  Indeed,  the  highest  temperature  which 
the  writer  observed  in  any  case  was  only  two  or  three  hours 
after  the  commencement  of  the  attack  in  a  child  of  three 
years,  namely,  a  temperature  of  lOTf  °. 

Exceptionally  the  initial  symptoms  occur  in  a  more  grad- 
ual manner,  becoming  by  degrees  more  severe,  so  that  a  few 
days  elapse  before  they  are  so  pronounced  that  a  clear  diag- 
nosis is  possible.  The  febrile  movement,  headache,  neuralgic 
pains,  lassitude,  vomiting,  and  fretfulness,  though  pretty  uni- 
formly present  in  the  commencement,  are  not  in  these  cases 
so  severe  at  this  period  as  to  excite  any  apprehension. 

Symptoms  pertaining  to  the  Nervous  System. — Pain,  al- 
ready described  as  an  initial  symptom,  continues  during  the 
acute  period  of  the  malady.    It  is  ordinarily  severe,  eliciting 
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moans  from  the  sufferer,  but  its  intensity  varies  in  different 
patients.  Its  most  frequent  seat  is  the  head,  where  it  may  be 
frontal  or  occipital.  It  is  described  as  sharp,  lancinating,  or 
boring.  It  is  also  common  in  the  neck,  especially  the  nucha, 
the  epigastrium,  umbilical  and  lumbar  regions,  in  one  or  more 
of  the  limbs,  and  along  the  spine  (rachialgia).  It  shifts  from 
place  to  place,  but  it  is  commonly  more  persistent  in  the 
head  and  along  the  spine  than  elsewhere.  The  patient,  if  old 
enough  to  speak,  and  not  delirious  or  too  stupid,  often  ex- 
claims, "  Oh  my  head  !  "  from  the  intensity  of  his  suffering,  but 
after  some  moments  complains  equally  of  pain  in  some  other 
part,  while  perhaps  the  headache  has  ceased,  or  is  milder.  In 
a  few  instances  the  headache  is  absent,  or  is  slight  and  tran- 
sient, while  the  pain  is  intense  elsewhere.  After  some  days 
the  pains  begin  to  abate,  and  by  the  close  of  the  second  week 
they  are  much  less  pronounced  than  previously.  Vertigo  oc- 
curs with  the  headache,  so  that  the  patient  reels  in  attempting 
to  stand  or  walk.  Contributing  to  the  unsteadiness  of  the 
muscular  movements  is  a  notable  loss  of  strength,  which  occurs 
early  and  increases. 

The  state  of  the  patient's  mind  is  interesting.  It  is  well 
expressed  in  ordinary  cases  by  the  term  apathy  or  indifference, 
and  between  this  and  coma  on  the  one  hand,  and  acute  deliri- 
um on  the  other,  there  is  every  gradation  of  mental  disturb- 
ance. Sometimes  patients  seem  totally  unconscious  of  the 
word  or  presence  of  those  around  them,  when  it  appears  subse- 
quently that  they  understood  what  was  said  or  done.  Deliri- 
um is  not  infrequent,  especially  in  the  older  children  and 
adults.  Its  form  is  various,  most  frequently  quiet  or  passive, 
but  occasionally  maniacal,  so  that  forcible  restraint  is  re- 
quired. It  sometimes  resembles  intoxication,  or  hysteria,  or 
it  may  appear  as  a  simple  delusion  in  regard  to  certain  sub- 
jects. Thus,  one  of  Dr.  Smith's  patients,  a  boy  of  five  years, 
appeared  for  the  most  part  rational,  protruding  his  tongue 
when  requested,  and  ordinarily  answering  questions  correctly, 
but  he  constantly  mistook  his  mother,  who  was  always  at  his 
bedside,  for  another  person.    Severe  active  delirium  is  coin- 
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monly  preceded  by  intense  headache.  In  favorable  cases  the 
delirium  is  usually  short,  but,  in  the  unfavorable,  it  is  apt  to 
continue  with  little  abatement  till  coma  supervenes. 

On  account  of  the  pain  and  disordered  state  of  mind,  pa- 
tients seldom  remain  quiet  in  bed,  unless  they  are  comatose, 
or  the  disease  is  mild,  or  so  far  advanced  that  muscular  move- 
ments are  difficult  from  weakness.  In  severe  cases  they  are 
ordinarily  quiet  a  few  moments,  as  if  slumbering,  and  then, 
aroused  by  the  pain,  roll  or  toss  from  one  part  of  the  bed  to 
another.  One  of  the  writer's  patients,  a  boy  of  five  years,  re- 
peatedly made  the  entire  circuit  of  the  bed  during  the  spells 
of  restlessness.  In  mild  cases  patients  lie  quiet,  usually  with 
their  eyes  closed,  except  when  disturbed. 

All  writers  record  a  general  hyperesthesia  of  the  skin. 
Few  patients  that  are  not  in  a  state  of  profound  coma  are  free 
from  it  during  the  first  weeks,  and  it  increases  materially  the 
suffering.  Frictions  upon  the  surface,  and  even  slight  press- 
ure with  the  fingers  upon  certain  parts^  extort  cries.  Gently 
separating  the  eyelids  for  the  purpose  of  inspecting  the  eyes, 
and  moving  the  limbs,  or  changing  the  position  of  the  head, 
evidently  increase  the  suffering,  and  are  resisted.  Dr.  Smith 
sometimes  observed  such  outcries,  from  slowly  introducing  the 
thermometer  into  the  rectum,  that  he  was  forced  to  believe 
that  the  anal,  and  perhaps  rectal,  surface  was  also  hyper-sen- 
sitive. The  hyperesthesia  has  diagnostic  value,  for  there  is  no 
disease  with  which  cerebro-spinal  fever  is  likely  to  be  con- 
founded in  which  it  is  so  great.  It  is  due  to  the  spinal  menin- 
gitis, and  is  appreciable  even  in  a  state  of  semi-coma. 

Tonic  contraction  of  certain  muscles,  or  groups  of  muscles, 
is  present  in  all  typical  cases.  In  a  small  proportion  of  pa- 
tients it  is  absent,  or  is  not  a  prominent  symptom,  namely,  in 
those  in  whom  the  encephalon  is  mainly  involved,  the  spinal 
cord  and  meninges  being  but  slightly  affected,  or  not  at  all. 
This  contraction  is  most  frequent  and  marked  in  the  muscles 
of  the  nucha,  causing  retraction  of  the  head,  but  it  is  also 
common  in  the  posterior  muscles  of  the  trunk,  producing 
opisthotonos,  and  in  less  degree  in  those  of  the  abdomen  and 
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lower  extremities,  and  hence  the  flexed  position  of  the  thighs 
and  legs,  in  which  patients  obtain  most  relief.  The  muscular 
contraction  is  not  an  initial  symptom.  The  writer  ordinarily 
first  observed  it  about  the  close  of  the  second  day,  but  some- 
times as  early  as  the  close  of  the  first  day,  and  in  other  instances 
not  till  the  close  of  the  third  day.  Attempts  to  overcome  the 
rigidity,  as  by  bringing  forward  the  head,  are  very  painful,  and 
cause  the  patient  to  resist.  In  young  children  having  a  mild 
form  of  the  fever,  with  little  retraction  of  the  head,  the  rigid- 
ity is  sometimes  not  easily  detected.  Dr.  Smith  has  been  able 
in  these  cases  to  satisfy  himself  and  the  friends  of  its  presence, 
by  observing  the  difficulty  with  which  the  head  is  brought  for- 
ward on  presenting  to  the  patient  a  tumbler  with  cold  water, 
which  is  craved  on  account  of  the  thirst.  The  usual  position 
of  the  patient  in  bed  is  with  the  head  thrown  back,  the  thighs 
and  legs  flexed,  with  or  without  forward  arching  of  the  spine. 
The  muscular  contraction  continues  from  three  to  five  weeks, 
more  or  less,  and  abates  gradually ;  occasionally  it  continues 
much  longer.  Through  the  kindness  of  Dr.  Griswold,  of 
Thirtieth  Street,  the  writer  was  allowed  to  see  an  infant  of 
seven  months  in  the  tenth  week  of  the  disease.  It  exhibited 
great  fretfulness,  decided  prominence  of  the  anterior  fontanelle, 
probably  from  intracranial  serous  effusion,  and  marked  rigidity 
of  the  muscles  of  the  nucha  with  retraction  of  the  head. 

Paralysis  occasionally  occurs,  but  is  less  frequent  than  we 
would  be  led  to  expect  from  the  nature  of  the  lesions.  It  may 
occur  early,  but  it  is  more  frequently  a  late  symptom.  It 
may  be  limited  to  one  or  two  of  the  limbs,  as  a  leg,  or  arm  and 
leg,  or  it  may  be  more  general.  Thus,  a  man  treated  by  Dr. 
Law,  in  the  Dublin  epidemic  of  1865,  could  move  neither  arms 
nor  legs,  and  Wunderlich  saw  a  patient  who  had  paralysis  of 
both  lower  extremities  and  a  considerable  part  of  the  trunk.  As 
the  paralysis  is  due  to  inflammatory  processes  in  the  cerebro- 
spinal axis,  it  usually  disappears  in  a  few  weeks  as  the  inflam- 
mation abates,  and  convalescence  is  established,  but  it  may  be 
more  protracted.  Thus  in  Wunderlich's  case  there  was  only 
partial  recovery  after  the  lapse  of  five  months. 
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Digestive  System. — The  tongue  is  ordinarily  lightly  cov- 
ered with  a  whitish  fur.  Occasionally,  in  cases  attended  with 
great  prostration,  the  fur  is  dry  and  brown,  but  only  for  a  few 
days,  when  the  moist,  whitish  fur  succeeds.  The  habitual 
brownish  and  dry  fur  on  the  tongue,  and  sordes  upon  the 
teeth,  so  common  in  typhus  and  typhoid  fevers,  are  seldom 
observed  in  uncomplicated  cases  of  this  disease.  Vomiting 
which  was  described  as  an  initial  symptom,  usually  ceases  in  a 
few  hours,  or  not  till  the  lapse  of  several  clays,  and  it  fre- 
quently recurs  at  intervals  during  the  periods  of  recrudescence, 
which  are  common  in  the  progress  of  the  fever.  It  occurs 
with  little  effort,  often  like  a  regurgitation,  as  is  common 
when  this  symptom  has  a  cerebral  origin.  The  ejecta  consist 
at  first  of  the  contents  of  the  stomach,  and  afterward  partly 
of  bile.  It  does  not  differ  as  a  symptom  from  the  vomiting 
which  is  so  common  in  sporadic  meningitis.  Having  a  similar 
origin  is  a  sensation  of  faintness  or  depression,  referred  to  the 
epigastrium. 

The  appetite  is  poor  or  entirely  lost  during  the  active 
period  of  the  malady,  and  it  is  not  fully  restored  till  convales- 
cence is  well  advanced.  On  account  of  the  imperfect  nutri- 
tion, patients  progressively  waste,  and  when  the  case  is  pro- 
tracted there  is  always  notable  emaciation.  Thirst,  already 
alluded  to,  and  more  or  less  constipation,  are  common,  but  the 
latter  readily  yields  to  purgatives.  On  the  other  hand, 
diarrhoea  sometimes  precedes  and  accompanies  the  disease. 
The  writer  observed  this  in  a  few  instances  in  1872,  when  the 
weather  had  become  warm.  The  patients  were  young  chil- 
dren. 

Pulse. — In  children  this  is  constantly  accelerated,  except 
occasionally  in  the  comatose  state.  It  is  liable  to  daily  varia- 
tions in  frequency,  which  seem  sudden  and  without  appreci- 
able cause.  In  most  inflammatory  and  febrile  diseases,  exacer- 
bations commonly  occur  in  the  latter  part  of  the  day,  but  in 
this  disease  they  do  not  seem  to  be  influenced  by  the  time  in 
the  day,  so  that  sometimes  the  pulse  is  most  frequent  and 
temperature  highest  in  the  morning,  sometimes  in  the  evening, 
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and  then  again  in  the  middle  of  the  day.  In  favorable  adult 
case3  the  pulse  often  remains  under  100,  and  in  certain 
patients  it  scarcely  has  more  than  normal  frequency ;  but  if 
the  type  is  severe  it  rises  to  110,  120,  or  upward. 

Temperature. — The  internal  temperature  is  always  above 
the  normal  standard  during  the  active  period  of  the  disease. 
The  highest  temperature  observed  in  about  fifty  cases  was 
107|°,  which  was  on  the  first  day,  and  the  lowest  99|°.  There 
are  greater  and  more  sudden  variations  in  this  symptom  than 
occur  in  any  other  inflammatory  and  febrile  disease. 

Respiratory  System. — There  are  usually  no  notable  symp- 
toms pertaining  to  the  respiratory  system,  except  when  the 
disease  is  complicated  with  pulmonary  congestion,  inflamma- 
tion, or  oedema.  Intermittent,  sighing,  or  irregular  respira- 
tion is  less  frequent  in  cerebro-spinal  fever  than  in  sporadic 
meningitis ;  but  it  does  occur.  In  thirty-one  observations  in 
children  who  had  the  disease  without  complication,  the  aver- 
age respirations  were  forty-two  per  minute,  while  the  average 
pulse  was  137.  The  fact  that  the  respiration  as  compared 
with  the  pulse  was  proportionately  somewhat  more  frequent 
than  in  health,  was  probably  due  to  tonic  contraction,  more  or 
less  pronounced,  of  certain  of  the  muscles  concerned  in  the 
respiratory  movements. 

Cutaneous  Surface. — The  features  may  be  pallid,  of  nor- 
mal appearance,  or  flushed  in  the  first  days  of  the  disease ;  but 
in  advanced  cases  they  are  pallid,  as  is  the  skin  generally.  A 
circumscribed  patch  of  deep  congestion  often  appears,  as  in 
sporadic  meningitis,  upon  some  parts  of  them,  as  the  cheek, 
forehead,  and  ear,  and  after  a  short  time  disappears.  Friction 
for  a  moment  upon  any  part  of  the  surface,  when  the  temper- 
ature is  not  reduced,  produces  the  same  appearance — a  fact  to 
which  Trousseau  and  others  have  called  attention  as  regards 
sporadic  meningitis. 

The  following  are  the  abnormal  appearances  of  the  skin 
which  Dr.  Smith  has  most  frequently  observed :  1.  Papilli- 
form  elevations,  due  to  contraction  of  the  muscular  fibres  of 
the  corium,  namely,  the  so-called  goose-skin.    This  is  not 


JVew  York  Academy  of  Medicine. 


351 


uncommon  in  the  first  weeks.  2.  A  dusky  mottling,  also 
common  in  the  first  and  second  weeks,  in  grave  cases,  and 
most  marked  where  the  temperature  is  reduced.  3.  Numer- 
ous minute  red  points  over  a  large  part  of  the  surface,  bluish 
spots,  a  few  lines  in  diameter,  due  to  extravasation  of  blood 
under  the  cuticle,  resembling  bruises  in  appearance,  and  large 
patches  of  the  same  color,  an  inch  or  more  in  diameter,  less 
common  than  the  others,  and  usually  not  more  than  two  or 
three  upon  a  patient.  These  last  the  writer  believes,  from  cer- 
tain observations,  are  sometimes  the  result  of  bruises  which  the 
patients  receive  during  the  spells  of  restlessness.  4.  Herpes. 
This  is  common.  It  sometimes  occurs  as  early  as  the  second 
or  third  day,  but  in  other  instances  not  till  toward  the  close  of 
the  first  week  or  in  the  second.  The  number  of  herpetic 
eruptions  varies  from  six  or  eight  to  a  dozen  or  more.  This 
affection  evidently  has  a  neuropathic. origin,  the  vesicles  occur- 
ring chiefly  on  those  parts  of  the  surface  which  are  supplied  by 
branches  of  the  fifth  pair  of  nerves.  Its  most  common  seat  is 
upon  the  lips,  but  the  writer  has  occasionally  observed  it 
upon  the  mucous  membrane  of  the  nasal  and  buccal  surfaces, 
upon  the  cheek,  around  the  ears,  and  upon  the  scalp. 

During  the  first  days  the  skin  is  apt  to  be  dry.  After- 
ward perspirations  are  not  unusual,  and  free  perspirations 
sometimes  occur,  especially  about  the  head,  face,  and  neck. 
The  quantity  of  urine  excreted  is  normal,  or  it  may  be  in 
excess  of  the  normal  amount.  It  occasionally  contains  a 
moderate  amount  of  albumen,  and  in  exceptional  instances 
cylindrical  casts  and  blood-corpuscles.  A  deposit  of  urates  in 
the  urine  is  not  infrequent,  but  this  so  often  occurs  in  inflam- 
matory and  febrile  diseases  that  it  is  of  little  moment. 

Arthritic  inflammation,  apparently  of  a  rheumatic  charac- 
ter, has  been  occasionally  observed  in  most  epidemics.  It  is 
commonly  slight,  producing  merely  an  cedematous  appearance 
around  one  or  more  joints.  Thus,  in  one  case,  which  came 
under  the  writer's  notice,  and  which  was  subsequently  fatal, 
the  parents,  who  were  poor,  and  were  therefore  without  medi- 
cal advice  till  the  case  was  somewhat  advanced,  had  already 
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diagnosticated  rheumatism  on  account  of  puffiness,  which  they 
had  noticed  around  one  of  the  wrists. 

The  organs  of  the  special  senses  are  more  or  less  involved 
in  most  cases,  and  the  eye  and  ear  are  not  infrequently  the  seat 
of  serious  lesions.  Taste  and  smell  are  rarely  affected,  so  far 
as  known,  but  it  is  possible  that  they  may  sometimes  be  per- 
verted or  even  temporarily  lost  during  the  time  of  greatest 
stupor.  In  one  case  at  least  the  smell  in  one  nostril  was 
entirely  lost.  The  affections  of  the  eye  and  ear  are  the  most 
important  and  interesting  of  those  of  the  special  senses. 
Strabismus  is  common.  It  may  occur  at  any  period  of  the 
fever,  continuing  a  few  hours  or  several  days,  and  it  may 
appear  and  disappear  several  times  before  convalescence  is 
established.  Occasionally  it  continues  several  weeks,  but 
with  few  exceptions  the  parallelism  of  the  eyes  is  finally 
restored.  In  a  boy  of  five  years,  whom  Dr.  Smith  saw  the 
last  three  months  after  convalescence,  there  were  still  conver- 
gent strabismus  of  the  right  eye  and  double  vision. 

Changes  in  the  pupils  are  among  the  first  and  most  notice- 
able of  the  initial  symptoms,  as  I  have  already  stated  in  de- 
scribing the  mode  of  commencement.  These  are  dilatation,  less 
frequently  contraction,  oscillation,  inequality  of  size,  feeble 
response  to  light,  etc.  Most  patients  present  one  or  more  of 
these  abnormalities  of  the  pupils,  and  they  continue  during 
the  first  and  second  weeks,  and  gradually  abate,  as  the  condi- 
tion of  the  patient  improves.  Inflammatory  hyperemia  of 
the  conjunctiva  often  occurs.  It  commences  early,  and  now 
and  then  the  conjunctivitis  is  so  intense  that  considerable 
tumefaction  of  the  lids  occurs,  with  a  free  muco-purulent 
secretion.  The  false  diagnosis  has  indeed  been  made  of  puru- 
lent ophthalmia,  in  cases  in  which  this  affection  of  the  lids  was 
early  and  severe.  But  such  intense  inflammation  is  quite  ex- 
ceptional. More  frequently,  there  is  a  uniform  diffused  red- 
ness of  the  conjunctiva,  not  so  dusky  as  in  typhus,  and  the 
injected  vessels  cannot  be  so  readily  distinguished  as  in  that 
disease. 

In  certain  cases,  almost  the  whole  eye  (all,  indeed,  of  the 
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important  constituents)  becomes  inflamed  ;  the  media  grow 
cloudy,  the  iris  discolored,  and  the  pupils  uneven,  and  filled  up 
with  fibrinous  exudation.  The  deep  structures  of  the  eye  can- 
not, therefore,  be  readily  explored  by  the  ophthalmoscope,  but 
they  are  observed  to  be  adherent  to  each  other,  and  covered  by 
inflammatory  exudation.  They  present  a  dusky-red,  or  even 
a  dark  color,  when  the  inflammation  is  recent.  Exceptionally, 
the  cornea  ulcerates,  and  the  eye  bursts,  with  a  loss  of  more  or 
less  of  the  liquids,  and  shrinking  of  the  eye.  But  ordinarily 
no  ulceration  occurs,  and,  as  the  patient  convalesces,  the 
oedema  of  the  lids,  hyperemia  of  the  conjunctiva,  the  cloudi- 
ness of  the  cornea,  and  of  the  humors,  gradually  abate,  and 
the  exudation  in  the  pupils  is  absorbed.  The  iris  bulges  for- 
ward, and  the  deep  tissues  of  the  eye,  viewed  through  the 
vitreous  humor,  which  before  had  a  dusky-red  color  from 
hyperemia,  now  present  a  dull-white  color.  The  lens  itself, 
at  first  transparent,  after  a  while  becomes  cataractous.  Sight 
is  lost,  totally  and  forever.  This  form  of  ophthalmia  is  some- 
times rapidly  developed,  as  in  the  following  example : 

On  July  5,  1873,  the  writer  was  called  to  a  boy,  five 
years  of  age,  who  had  reached  the  tenth  day  of  cerebro-spinal 
fever  without  apparently  any  affection  of  the  eyes,  as  both 
presented  the  normal  appearance.  On  the  following  day  the 
left  eye  was  red  and  swollen  from  the  inflammation  and 
chemosis,  so  that  the  lids  could  not  be  closed,  and  the  media 
were  cloudy.    Death  occurred  on  the  same  day. 

If  the  patient  live,  the  volume  of  the  eye  diminishes,  as 
the  inflammation  abates  to  less  than  the  normal  size,  even 
when  there  has  been  no  rupture,  and  divergent  strabismus  is 
apt  to  occur.  Prof.  Knapp  says :  "  The  nature  of  the  eye- 
affection  is  a  purulent  choroiditis,  probably  metastatic."  For- 
tunately, so  general  and  destructive  an  inflammation  of  the 
eye,  as  has  been  described  above,  is  comparatively  rare.  On 
the  other  hand,  conjunctivitis  of  greater  or  less  severity,  and 
hyperemia  of  the  optic  disk,  consequent  on  the  brain-disease, 
are  not  unusual,  but  they  subside,  leaving  the  function  of  the 
organ  unimpaired. 
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Inflammation  of  the  middle  ear,  of  a  mild  grade  and  sub- 
siding without  impairment  of  hearing,  is  common.  The  mem- 
bran  a  tympani,  during  its  continuance,  presents  a  dull-yellow- 
ish, and  in  places  a  reddish  hue.  Occasionally  a  more  severe 
otitis  media  occurs,  ending  in  suppuration,  perforation  of  the 
membrana  tympani,  and  otorrhoea,  which  ceases  after  a  vari- 
able time.  But  otitis  media  is  not  the  most  severe  affection 
of  the  sense  of  hearing.  ■  Certain  patients  lose  their  hearing 
entirely  and  never  regain  it,  and  that  too  with  little  otalgia 
otorrhoea,  or  other  local  symptoms,  by  which  so  grave  a  re- 
sult can  be  prognosticated.  This  loss  of  hearing  does  not 
occur  at  the  same  period  of  the  disease  in  all  cases.  Some  of 
those  who  become  deaf  are  able  to  hear  as  they  emerge  from 
the  stupor  of  the  disease,  but  lose  this  function  during  conva- 
lescence, while  the  majority  are  observed  to  be  deaf  as  soon 
as  the  stupor  abates  and  full  consciousness  returns. 

Two  important  facts  have  been  observed  in  reference  to 
the  loss  of  hearing  in  these  patients,  namely,  it  is  bilateral 
and  complete.  When  first  observed  it  is  sometimes  complete, 
but  in  other  instances  it  is  partial,  and  when  partial  it  gradu- 
ally increases  till  after  some  days  or  weeks,  when  it  becomes 
complete.  Dr.  Smith  has  the  records  of  ten  cases  of  this  loss 
of  hearing,  or  about  one  in  ten  of  the  total  number  of  cases 
which  have  either  come  under  my  observation  or  have  been 
reported  to  me  by  physicians  in  whose  practice  they  occurred. 
One  was  a  young  lady,  and  the  others  children  under  the  age 
of  ten  years.  Prof.  Knapp  has  examined  thirty  one  cases. 
"  In  all,"  says  he,  "  the  deafness  is  bilateral,  and,  with  two  ex- 
ceptions of  faint  perception  of  sound,  complete.  Among  the 
twenty-nine  cases  of  total  deafness  there  was  only  one  who 
seemed  to  give  some  evidence  of  hearing  afterward." 

One  theory  attributes  the  loss  of  hearing  to  inflammatory 
lesions,  either  at  the  centre  of  audition  within  the  brain,  or  in 
the  course  of  the  auditory  nerves  before  they  enter  the  audi- 
tory foramina.  Thus  Stille  says  :  "  This  symptom  appears  to 
depend  chiefly  upon  the  pressure  of  the  plastic  exudation  in 
which  the  nerves  are  embedded."  The  other  theory  attributes 
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the  loss  of  hearing  to  inflammatory  disease  of  the  ear,  and  es- 
pecially of  the  labyrinth.  Dr.  Sanderson,  who  is  an  advocate 
of  this  latter  theory,  remarks  as  follows :  "  As  regards  the  na- 
ture of  the  affection,  there  appears  to  be  good  reason  for  be- 
lieving that,  like  the  blindness  observed  under  similar  circum- 
stances, and  sometimes  in  the  same  cases,  it  is  dependent  on 
inflammatory  changes  in  the  organ  of  hearing  itself.  Dr. 
Klebs  was  kind  enough  to  show  me  in  the  pathological  muse- 
um of  the  Charite,  at  Berlin,  a  preparation  of  the  internal  ear 
of  a  soldier  who  had  died  of  epidemic  meningitis  complicated 
with  deafness,  in  which  fibrinous  adhesions  existed  between 
the  bones  of  the  internal  ear  and  the  walls  of  the  vestibule. 
Dr.  Klebs  stated  that  in  the  recent  state;  the  mucous  lining 
of  the  vestibule  was  detached."  In  the  case  of  a  young 
woman  who  was  deaf  from  the  commencement,  and  died  on 
the  eighth  day,  "  both  tympana  were  natural,  but  in  the  left 
membrana  tympani  was  found  a  dense  white  thickening  as 
large  as  a  pin's-head.  On  the  same  side  the  lining  membrane 
of  the  semicircular  canals  was  distinctly  thickened  and  loos- 
ened, and  in  the  anterior  canal  there  were  semi-fluid  purulent 
masses."  Prof.  Knapp  also  states  :  "  The  nature  of  the  ear- 
disease  is,  in  all  probability,  a  purulent  inflammation  of  the 
labyrinth."  According  to  him  no  disease  of  the  middle  ear 
could  cause  such  complete  deafness,  and,  as  evidence  that  the 
deafness  is  not  due  to  central  disease,  Dr.  Gruening  obtained 
by  electrization  the  normal  reaction  of  the  auditory  nerve 
within  the  cranium.  Moreover,  if  the  lesion  which  destroys 
hearing  is  within  the  cranium,  why  is  not  the  function  of  the 
other  cranial  nerves  also  abolished  ?  Drs.  Keller  and  Lucae 
have  also,  in  three  post-mortem  examinations,  found  evidences 
of  disease  of  the  labyrinth. 

An  argument  in  support  of  the  former  of  these  theories  is 
the  fact  that  the  lesion  which  produces  the  deafness  is  not 
ordinarily  attended  by  any  marked  subjective  symptoms  ref- 
erable to  the  ear,  as  otalgia,  etc.  Again,  the  fact  that  the 
deafness  is  always  bilateral,  and  simultaneous  in  the  two  ears, 
comports  better  with  the  doctrine  of  a  central  lesion  than  with 


356 


Transactions  of  the 


that  which  locates  the  lesion  in  the  ear.  But  the  true  theory 
can  only  be  positively  established  by  dissections,  and,  as  we 
have  seen,  several  post-mortem  examinations  have  revealed 
inflammatory  disease  of  the  labyrinth  in  those  who  have  died 
having  this  form  of  deafness,  while  in  no  case,  so  far  as  I  am 
aware,  has  the  ear  been  found  free  from  inflammatory  lesions. 
Therefore,  the  theory  which  ascribes  the  deafness  to  disease  of 
the  ear  is  much  better  established  than  the  other,  and  in  the 
present  state  of  our  knowledge  we  must  accept  it.  Moreover, 
most  of  the  aurists  of  this  city,  who  have  had  excellent  op- 
portunities to  examine  these  cases,  believe  in  this  theory. 

Treatment. — In  the  opinion  of  the  writer,  bromide  of 
potassium  should  be  employed  internally  in  the  first  days  of 
the  disease  as  a  nervous  sedative,  and  in  order  to  diminish  the 
active  congestion  of  the  cerebro-spinal  axis.  Abstraction  of 
blood  by  leeches  or  otherwise  is  in  most  instances  improper. 
General  sustaining  measures  are  required,  and  after  the  bro- 
mide is  discontinued  tonics  are  useful.  A  small  dose  of  mor- 
phine or  other  opiate  relieves  the  pain  effectually  and  safely. 
The  head  and  nucha  should  be  covered  with  a  bladder  or  bag 
of  ice  till  the  active  period  of  the  fever  has  passed,  and  coun- 
ter-irritation should  be  employed  over  the  nucha,  and  along 
the  spine. 

On  the  conclusion  of  the  reading  of  this  paper — 
Dr.  D.  B.  St.  John  Roosa  said  that,  in  common  with  the 
other  Fellows  of  the  Academy,  he  would  have  preferred  to 
hear  the  whole  of  Dr.  Smith's  valuable  paper,  so  much  of 
which  had  been  omitted,  than  to  make  any  remarks  himself. 
The  post-mortem  examinations  of  the  ears  of  persons  who  had 
become  deaf  from  cerebro-spinal  meningitis  were  as  yet  very 
few  in  number,  and  we  could  not  say,  with  any  certainty  or 
even  with  any  great  probability,  what  was  the  lesion  in  the 
ear,  or  just  where  it  was  situated.  Some  few  years  ago  Yol- 
tolini,  of  Breslau,  asserted  that  an  inflammation  of  the  laby- 
rinth was  sometimes  mistaken  for  cerebro-spinal  meningitis. 
The  speaker,  like  other  physicians  not  in  general  practice,  had 
few  opportunities  to  see  cases  of  aural  disease  occurring  in  the 
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course  of  "  spotted  fever,"  until  the  constitutional  disease  had 
run  its  course ;  but  he  was  inclined  to  believe  that  Voltolini 
was  correct,  and  that  there  was  a  disease  of  the  internal  ear 
which  was  occasionally  mistaken  for  cerebro-spinal  meningitis. 
The  Academy  then  adjourned. 


Stated  Meeting,  June  19,  1873.    Dp..  Austin  Flint,  President,  in 

the  Chair. 

The  Secretary  announced  the  death  of  Dr.  S.  Coxant 
Foster,  formerly  Eecording  Secretary  and  Yice-Presiclent  of 
the  Academy,  at  Nassau,  lNr.  P.,  on  the  18fh  of  April  last,  in 
the  fifty-sixth  year  of  his  age. 

Dr.  R.  J.  O'Sullivan  then  read  a  paper  on  "  The  Hy- 
giene of  the  Primary  Schools,"  which  was  discussed  by  Drs. 
Agxew,  Jacobi,  and  Peters.    (Published  elsewhere.) 

The  Academy  then  adjourned  to  September  18,  1873. 


Stated  Meeting,  September  18,  1873.    Dr.  Austin  Flint,  President, 

in  the  Chair. 

The  President  announced  the  death  of  Dr.  R.  Cressox 
Stlles,  aged  forty-two  years,  on  April  19th ;  Henry  S.  Hewit, 
aged  forty-seven  years,  on  August  19th,  and  J.  H.  Yander- 
veer,  aged  fifty-five  years,  on  August  20,  1873,  Fellows  of  the 
Academy.  He  also  announced  the  receipt  of  the  following 
named  books,  as  contributions  to  the  library  ;  "  The  Medical 
and  Surgical  History  of  the  Rebellion,"  Yol.  I.,  Parts  1  and  2, 
from  the  Surgeon-General's  Office  ;  "  Report  of  the  Columbia 
Hospital  for  Women,  at  Washington,  D.  C,"  from  Dr.  J.  H. 
Thompson;  The  Edinburgh  Medical  and  Surgical  Journal 
for  July  and  August,  1873;  and  six  pamphlets  on  surgical 
subjects,  from  Dr.  F.  Dichiara,  of  Palermo,  Italy. 

Prof.  S.  M.  Moore,  of  Rochester,  1ST.  Y.  (by  invitation), 
read  a  paper  on  "  Epiphyseal  Fracture  at  the  Superior  End 
of  the  Os  Humeri." 

The  Academy  then  adjourned. 
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Stated  Meeting,  October  2,  1873.    Dr.  Austin  Flint,  President, 
in  the  Chair. 

The  President  announced  the  receipt  of  "  Circulars  of  In- 
formation of  Bureau  of  Education,"  ISTos.  1,  2,  and  3,  as  a  con- 
tribution to  the  library. 

Drs.  Henry  D.  Nicoll  and  Samuel  II.  Qrton  were  elected 
Resident  Fellows. 

Dr.  J.  G.  Adams,  Corresponding  Secretary,  announced  the 
death  of  Dr.  Auguste  Nelaton,  of  Paris,  France,  a  Corre- 
sponding Fellow  of  the  Academy. 

Dr.  John  O.  Stone  read  a  memoir  of  the  late  Dr.  Samuel 
Conant  Foster,  formerly  Recording  Secretary  and  Vice-Presi- 
dent of  the  Academy. 

Dr.  L.  M.  Yale  then  read  a  paper  entitled  "  The  Anti- 
pyritic  Treatment  of  Fever." 

The  A.cademy  then  adjourned. 


Stated  Meetlng,  October  16,  1873.    Dr.  Austin  Flint,  President,  in 

the  Chair. 

The  President  announced  the  receipt  of  the  Edinburgh 
Medical  Journal  for  September,  and  the  first  seven  numbers 
of  the  Sanitarian,  presented  by  the  author,  Dr.  A.  IS".  Bell. 

Dr.  J.  Gr.  Adams,  Corresponding  Secretary,  read  a  memoir 
of  the  late  Dr.  Auguste  INelaton. 

Dr.  "W.  H.  Thomson  then  read  a  paper  entitled  "  The 
Management  of  the  Alimentary  Canal  in  Disease." 

Dr.  O'Sullivan,  in  behalf  of  the  special  committee  ap- 
pointed, read  resolutions  in  memory  of  the  late  Dr.  H.  S. 
Hewit. 

The  Academy  then  adjourned. 


Stated  Meeting,  November  6,  1873.     Dr.  Austin  Flint,  President, 

in  THE  CnAIR. 

Dr.  Edward  C.  Seguln  was  elected  a  Resident  Fellow. 
Dr.  Adams,  Corresponding  Secretary,  announced  the  death 
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of  Sir  Henby  Holland,  of  London,  England,  a  Corresponding 
Fellow  of  the  Academy. 

The  Secretary  announced  the  death  of  Dr.  Samuel  Blois, 
a  Resident  Fellow  of  the  Academy. 

Dr.  Austin  Flint,  Jr.,  then  addressed  the  Academy  on 
the  subject  of  "  Cholestinaemia." 

Dr.  C.  A.  Leale  read  the  following  paper  : 

OX  IXTRA-RECTO- ABDOMINAL  EXPLORATION. 

By  CHARLES  A.  LEALE,  M.  D. 

Me.  President  and  Gentlemen  of  the  Academy  : 

We  can  easily  imagine  how  the  examination  of  the  abdo- 
men, by  passing  the  hand  through  the  rectum,  will  prove  a  val- 
uable means  of  diagnosticating  certain  pathological  conditions 
of  the  uterus,  ovaries,  bladder,  intestines,  liver,  kidneys,  and 
sometimes  the  stomach  and  spleen ;  as  the  following  history 
shows : 

While  the  patient  was  under  the  influence  of  an  anaesthetic, 
my  hand  was  readily  passed  through  the  anus,  thence  along 
the  rectum,  and  beyond  the  sigmoid  flexure  of  the  colon  to  its 
descending  portion,  after  which  it  was  easily  pressed  from  one 
side  of  the  abdomen  to  the  other ;  then  superiorly  to  a  distance 
four  inches  above  the  umbilicus,  where  the  finger-points  were 
distinctly  felt,  and  counted  through  the  abdominal  parietes, 
when  Dr.  Sears  pressed  with  his  hand  from  the  outside  against 
them.  The  mode  of  proceeding  was  as  follows :  While  the 
patient  was  lying  on  her  back,  with  head  very  low,  to  accel- 
erate the  cerebral  circulation,  I  covered  my  hand  and  entire 
forearm  with  lard ;  then,  with  fingers  held  cone'-shaped,  the 
hand  was  slowly,  and  with  great  care,  passed  through  the 
anus,  with  much  less  difficulty  than  is  usual  when  the  hand  is 
passed,  post partu m,  into  the  uterus.  After  passing  the  entire 
hand  beyond  the  sphincter  ani,  a  minute's  pause  was  made, 
then  the  hand  was  gradually  passed  gently  along  the  rectum, 
until  the  curve  and  constrictions  of  the  sigmoid  flexure  were 
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reached,  when  another  moment's  pause  was  made  while  the 
finger-points  were  approximated  cone-like ;  the  hand  was  then 
slowly,  gradually,  and  with  great  care,  pressed  forward,  then 
the  fingers  were  separated,  when  the  constrictions  were  easily 
overcome,  and  the  hand  pushed  through  the  part  dilated: 
digital  dilatation  was  thus  continued,  until  the  hand  had  passed 
into  the  descending  colon  —  the  sensation  imparted  while 
overcoming  the  constrictions  exactly  resembling  that  pro- 
duced when  a  partially-spoiled  silk  elastic  is  being  drawn  out, 
or,  to  use  an  exact  mode  of  communication,  I  should  say, 
one-tenth  tearing  to  nine-tenths  stretching.  With  the  hand 
in  the  descending  colon,  and  the  finger-points  sixteen  inches 
beyond  the  anus,  I  found  that  the  hand  could  be  passed  from 
side  to  side,  and  up  and  down,  within  the  abdominal  cavity, 
to  the  right  side  as  far  as  the  liver,  and  superiorly  to  a  dis- 
tance four  inches  above  the  umbilicus,  at  which  point  Dr.  II. 
Thatcher  Sears  felt  and  counted  the  different  points  of  my 
fingers,  as  two  or  more  were  extended,  to  enable  him  to  con- 
firm what  I  had  previously  stated,  when  I  pressed  the  hand 
in  the  abdominal  cavity  against  my  other  hand  held  outside 
on  the  surface,  near  the  stomach.  The  hand,  while  being 
withdrawn,  was  made  to  explore  the  surroundings ;  the  return 
through  the  sigmoid  flexure  wras  without  resistance,  and  the 
hand  was  again  in  the  rectum,  when  the  wonderful  ease  by 
which  uterine  or  ovarian  conditions  could  be  diagnosticated 
with  such  certainty  wTas  clearly  proved.  As  the  woman  had 
dysmenorrhoea,  this  gave  me  an  opportunity  to  seek  for  its 
cause.  With  great  ease  the  fundus  uteri  was  grasped  in  the 
palm  of  the  hand,  and  examined — which  could  be  done,  by 
gliding  the  fingers  over  it,  with  nearly  as  much  ease  as  if  it 
were  examined  from  an  opening  above  the  pubes. 

The  uterus  was  retroverted,  and  much  hypertrophied,  and, 
although  she  had  not  borne  children  for  over  ten  years,  was 
about  five  inches  wide.  At  one  portion  quite  a  prominence 
was  felt,  which  I  diagnosticated  as  an  interstitial  fibroid,  size 
of  an  English  walnut,  about  four  inches  in  circumference. 
The  hand  was  then  passed  from  one  ovary  to  the  other,  then 
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withdrawn  ;  not  having  the  slightest  sign  of  blood  nor  emitting 
any  odor  of  chloroform. 

I  should  state  that,  before  the  woman  had  attempted 
suicide,  she  had  thoroughly  evacuated  her  bowels,  which 
necessarily  greatly  expedited  the  passage  of  the  hand. 

She  is  very  large,  weighing  about  two  hundred  pounds ; 
has  a  fat  pendulous  abdomen,  measuring  forty-nine  and  a  half 
inches  in  circumference  at  the  umbilicus.  My  hand  had  been 
introduced  sixteen  inches,  and  the  greatest  dilatation  of  the 
anus  was  ten  inches,  corresponding  to  the  largest  circum- 
ference of  the  forearm. 

Prof.  Frank  H.  Hamilton,  in  the  second  edition  of  his 
work  on  Surgery,  states :  u  It  is  possible,  indeed,  to  introduce 
the  whole  hand  into  the  rectum,  and  remove  whatever  it  may 
contain,  as  my  pupils  at  Bellevue  saw  me  do  during  the 
winters  of  1869-'70." 

Prof.  William  H.  Yan  Buren,  in  his  lectures  on  "  Diseases 
of  the  Pectum,"  1870,  states:  "  We  have  a  means  at  our  com- 
mand for  thorough  exploration  of  the  rectum,  with  a  patient 
under  the  full  influence  of  an  ansesthetic.  .  „  .  On  a  table  of 
proper  height  and  in  a  good  light,  the  trunk  of  the  body  in 
the  prone  position,  with  outspread  arms,  and  the  hips  properly 
elevated,  so  that  the  intestines  gravitate  toward  the  dia-* 
phragm  ...  I  have  often,  with  the  aid  of  Sims's  speculum 
vaginae  alone,  obtained  an  excellent  view  of  the  whole  internal 
surface  of  the  rectum  as  high  up  as  its  termination  in  the 
sigmoid  flexure  of  the  colon." 

In  an  article  on  the  "  Reduction  of  the  Womb,"  in  the 
American  translation  of  Velpea,u's  "  Operative  Surgery,"  by 
Dr.  Mott,  1847,  vol.  iii.,  p.  798,  after  speaking  of  the  different 
methods,  it  states  :  "  If  all  these  resources  fail,  we  may,  should 
it  be  practicable,  imitate  Dusaussoy,  who,  introducing  the 
entire  hand  into  the  intestines,  was  enabled  to  overcome  diffi- 
culties which  no  other  means  could  remove  but  that." 

Prof.  Fordyce  Barker,  in  1856,  was  called  in  consultation 
by  Dr.  Hosack  to  see  a  woman  between  three  and  four  months 
pregnant,  whose  bladder  had  become  very  much  distended 
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with  urine  in  consequence  of  a  retroverted  uterus  pressing 
against  the  neck  of  the  bladder.  Several  had  in  vain  made 
attempts  to  relieve  her  by  passing  a  catheter ;  this  Dr.  Barker 
also  tried  to  do  as  the  others  had  done,  but,  finding  it  impossi- 
ble, he  introduced  his  entire  hand  through  the  anus,  pushed 
the  uterus  upward  and  forward,  then  was  easily  enabled  to 
introduce  the  catheter,  and  empty  the  bladder.  After  this 
replacement  of  the  uterus,  no  further  trouble  followed ;  the 
woman  went  her  full  term,  and  was  delivered  of  a  healthy 
child. 

In  1858  Dr.  Barker  resorted  to  the  same  procedure.  In 
this  instance  he  was  requested  by  Dr.  Duggan  to  see  a  lady 
advanced  to  the  fourth  month  of  her  pregnancy,  but  who,  in 
consequence  of  a  retroverted  uterus,  was  threatened  with  an 
abortion.  By  means  of  the  hand  in  the  rectum,  he  replaced 
the  uterus,  thereby  relieving  distressing  symptoms,  when  the 
woman  went  nine  months  and  gave  birth  to  a  large  child. 
Again  in  1869,  in  consultation  with  Dr.  John  E.  Stillwell, 
Dr.  Barker  replaced  a  retroverted  uterus,  which  was  the  cause 
of  intense  pain  at  the  fourth  month  of  pregnancy,  with  the 
same  good  results. 

In  surgical  literature  we  have  abundant  evidence  that 
digital  and  sometimes  manual  examination  of  the  terminal 
portion  of  the  rectum  has  been  for  many  years  a  recognized 
means  of  diagnosticating  diseases  near  the  anus,  but  to  Prof. 
G.  Simon,  I  believe,  is  due  the  honor  of  making  a  great  ad- 
vance, and  reaching  the  sigmoid  flexure,  for  the  purpose  of 
exploring  the  lower  portion  of  the  abdominal  cavity.  (See 
American  Journal  of  the  Medical  Sciences  for  July,  1873.) 
To  do  as  Prof.  Simon  had  done,  and  even  more,  to  pass  my 
hand  beyond  the  sigmoid  flexure,  was  found  to  be  a  very  easy 
procedure,  in  the  case  narrated,  where  we  had  a  fat,  pendulous 
abdomen,  such  a  one,  if  necessity  required,  as  would  present 
the  most  difficult  obstacles  for  an  "  extra- abdominal  manual 
exploration."  In  the  London  Lancet  translation,  Dr.  G.  Simon 
is  made  to  state  :  "It  is  possible  to  introduce  the  whole  hand 
into  the  rectum,  without  producing  any  serious  lesion.  Dila- 
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tation  may  be  performed  with  or  without  previous  section  of 
the  sphincters.  The  patient  being  under  the  influence  of 
chloroform,  two  fingers  are  gently  introduced,  then  three,  then 
the  whole  hand,  and  even  the  forearm.  After  the  hand  has 
reached  the  sacro- vertebral  angle,  the  fingers  may  be  extended 
into  the  abdominal  region,  and  explore  the  situation  from  the 
kidneys  to  1I13  umbilicus.  In  this  manner  affections  of  the 
uterus,  the  ovaries,  and  even  the  stomach  and  spleen,  may  be 
diganosed  with  greater  certainty.  On  introducing  only  one- 
half  of  the  hand,  the  base  of  the  uterus  and  the  ovaries  may 
be  explored.  In  men  the  fundus  of  the  bladder  can  be  ex- 
amined, and  the  existence  "of  calculi  detected.  In  two  cases 
of  ovarian  cysts,  Dr.  Simon  was  enabled  by  his  procedure  to 
make  out  the  length  and  thickening  of  the  pedicle,  the  ab- 
sence of  adhesion  to  the  walls  of  the  pelvis,  and  the  existence 
of  fibrous  tumors  in  the  fundus  of  the  uterus.  The  diagnosis 
was  confirmed  by  the  operator." 

In  a  lecture  on  the  "  Displacements  of  the  Uterus,"  pub- 
lished in  the  American  Medical  Monthly,  and  the  New  York 
Review,  August,  1860,  Prof.  E.  P.  Peaslee  stated,  "  It  is  a  fact 
of  great  practical  importance  that  the  whole  hand  even  may  be 
passed  into  the  rectum  of  the  male  or  female  adult."  The 
late  Mr.  Thomas,  of  London,  first  ascertained  this  fact  in  re- 
spect to  the  male.  Mr.  Thomas  had  a  patient,  who,  in  conse- 
quence of  habitual  constipation,  had,  by  means  of  pushing  a 
piece  of  his  walking-cane  along  the  rectum,  been  enabled  to 
have  a  movement  from  the  bowels.  One  day,  having  pushed 
the  portion  of  cane  beyond  the  anus,  it  was  lost,  and  was 
removed  by  Mr.  Thomas,  after  introducing  his  hand  into  the 
rectum,  when  it  was  easily  seized  and  withdrawn.  Dr. 
Parent  also  succeeded  in  replacing  the  uterus,  only  after  he 
had  passed  the  whole  hand  into  the  rectum.  "  And  this  is  in 
any  case  to  be  attempted,  if  the  reduction  cannot  otherwise  be 
effected."  At  the  last  meeting  of  the  Obstetrical  Section  of 
this  Academy,  Prof.  Peaslee  gave  three  illustrative  cases, 
where,  in  each,  abortion  at  four  months  was  imminent,  but 
was  prevented  by  anaesthetizing  the  patient  with  ether,  then 
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passing  the  hand  into  the  rectum,  and  replacing  a  retro  verted 
uterus,  after  which  the  pregnancy  advanced  to  full  term. 
History  of  my  illustrative  cases : 

Case  I. — Mrs.  H.,  aged  forty-live  years,  the  grandmother  of 
several  children,  at  9J-  p.  m.,  August  28,  1873,  while  suffering 
intensely  from  an  attack  of  dysmenorrhea,  causing  temporary 
aberration  of  mind,  drank,  with  suicidal  intent,  two  ounces, 
by  weight,  of  pure  chloroform.  Half  an  hour  after  she  had 
swallowed  it,  I  was  at  her  bedside,  and  found  that  none  had 
been  vomited.  She  was  lying  on  the  bed,  profoundly  anaes- 
thetized, surrounded  by  her  friends,  who,  in  vain,  were  en- 
deavoring to  arouse  her.  The  bottle,  labeled  chloroform, 
with  a  mark  showing  the  exact  quantity  it  contained,  and 
which  she  had  taken,  was  handed  to  me.  I  immediately  tried 
to  restore  her,  by  briskly  slapping  the  cheeks  and  arms,  and  to 
produce  emesis,  with  the  only  convenient  article,  viz.,  salt-and- 
water.  About  half  a  drachm  of  the  former  was  placed  on  the 
back  of  her  tongue,  over  which  was  poured  two  ounces  of  cold 
water.  This  caused  sufficient  irritation  of  the  fauces  to  make 
her  swallow  what  the  mouth  contained,  and  almost  immedi- 
ately to  eject  the  contents  of  the  stomach,  consisting  of  about 
half  an  ounce  of  bread  in  the  form  of  an  emulsion,  thereby 
proving  that  the  stomach  was  nearly  empty  when  the  poison 
had  been  taken.  The  ejecta  did  not  emit  the  slightest  odor  of 
chloroform,  while,  at  the  same  time,  the  expirations  were 
strongly  charged  with  its  vapor,  consequently  demonstrating 
that  the  entire  two  ounces  had  been  absorbed  into  the  general 
circulation,  and  was  being  rapidly  eliminated  from  the  blood 
by  the  lungs.  I  then  washed  out  the  stomach  by  means  of  a 
pump ;  then  injected  about  a  pint  of  water  at  100°  Fahr.  for 
the  purpose  of  causing  it  to  remove  effete  material  by  acting 
as  a  brisk  diuretic. 

At  10.35  the  pulse  was  72,  respiration  48,  temperature  of 
skin  normal,  pupils  moderately  dilated,  not  in  the  slightest 
decree  sensible  to  the  action  of  a  bright  lteht  when  a  candle 
was  passed  in  front  of  them ;  nor  was  there  the  least  resist- 
ance when  the  conjunctiva  was  touched. 
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At  10.40  pulse  80,  respirations  32.  At  10.47  pulse  104, 
respirations  40 ;  touching  conjunctiva,  or  pressing  the  point  of 
a  knife  into  the  sole  of  foot  and  skin  elsewhere,  did  not  pro- 
duce the  faintest  sign  of  reflex  action.  At  11.02  the  pulse  was 
140,  respiration  48,  rectal  temperature  97°  Fahr. ;  heart's  ac- 
tion becoming  distinctly  more  feeble,  surface  of  body  cyanotic, 
very  cold,  and  covered  with  beads  of  perspiration,  evidently 
death  impending  by  asthenia.  While  withdrawing  the  ther- 
mometer from  the  rectum,  I  found  the  sphincter-ani  muscles 
so  completely  relaxed,  that  it  easily  enabled  me  to  guardedly 
employ  direct  irritation  of  the  solar  plexus  of  the  great  sympa- 
thetic nerve,  and  thereby  almost  as  directly  one  of  its  plexuses, 
the  phrenic  or  diaphragmatic  plexus.  This  was  done  by  pass- 
ing the  hand  into  the  descending  colon,  then  above  the  umbil- 
icus, when  it  was  moved  guardedly  from  side  to  side  in  the 
abdominal  cavity,  thereby  pressing  and  directly  irritating  the 
solar  plexus  of  nerves,  which  simultaneously  stimulated  the 
respiratory  act,  soon  followed  by  the  first  sign  of  returning 
consciousness. 

To  prevent  the  continued  abnormal  lowering  of  temperature, 
artificial  heat  was  constantly  applied  to  the  surface  of  the  body. 
At  11.45  pulse  120,  respirations  40;  moves  feet  when  pricked 
with  point  of  knife.  At  11.52  pulse  100,  respirations  32,  re- 
sists for  the  first  time  the  vapor  of  liquor  ammonias  fortissim., 
which  produced  a  slight  spasm  of  the  glottis  when  held  at  nose. 
At  12.30  body  was  wrapped  in  a  very  hot  wet  blanket.  At  1 
a.  m.j  very  slowly  improving.  At  2  a.  m.,  improving ;  does  not 
answer  when  spoken  to,  but  moves  when  severely  pinched. 
She  was*placed  in  a  comfortable  position,  and  artificial  heat 
continuously  applied,  and  was  now  sufficiently  restored  to  con- 
vince us  that  Nature  would  finish  the  convalescence  that  art 
had  commenced. 

7  a.  m. — Found  her  with  slight  febrile  movement,  had  severe 
headache,  but  promising  a  complete  and  speedy  recovery, 
demonstrating  that  the  irritation  of  the  diaphragmatic  plexus 
of  nerves,  and  the  prevention  of  that  abnormal  fall  in  the 
temperature  of  the  blood  which  is  seen  in  most  case  of  nar- 


366 


Transactions  of  the 


cotic  poisoning,  were  the  means  that  prevented  death ;  also 
proving  the  great  dilatability  of  the  anus  and  elasticity  of  the 
intestines,  enabling  the  manipulator  to  pass  the  fingers  over  the 
fundus  and  anterior  surface  of  the  uterus,  to  explore  over  a 
much  broader  and  higher  surface  of  the  abdomen  than  we 
should  expect  by  any  manipulation  when  made  post  mortem, 
when  rigor  mortis  had  once  existed,  and  pointing  to  the  great 
clinical  value  of  the  use  of  the  thermometer  in  cases  where  the 
prolonged  action  of  an  anaesthetic  is  required,  or  in  cases  of 
poisoning  by  chloroform ;  and  last,  but  not  least,  the  great 
value  of  intra-recto-abdominal  manual  explorations. 

Three  days  after  having  taken  the  chloroform,  she  was 
working  the  sewing-machine.  On  examination,  I  found  the 
sphincter  ani  normal ;  that  she  had  been  able  to  retain  her 
faeces,  having  had  very  little  pain  with  first  movement  from 
the  bowels  ;  that  there  had  not  been  gastritis,  the  only  unpleas- 
ant symptom  being  a  headache.  "No  trouble  with  intestines, 
and  in  a  few  days  complete  recovery  followed,  The  sug- 
gestion to  directly  irritate  the  solar  plexus  of  nerves  was 
prompted  by  the  remembrance  of  the  history  of  another  in- 
stance where  chloroform  had  been  taken  to  cause  suicide,  and 
where,  by  the  judicious  application  of  electricity  just  above 
the  umbilicus  for  eight  hours,  our  patient  was  saved. 

Case  II.— On  the  midnight  of  November  15, 1869,  Dr.  E.  C. 
liar  wood  sent  for  me  to  see  with  him  a  man  aged  twenty-eight 
years,  who  in  vain  had  desired  a  wealthy  young  lady  to  give 
her  consent  to  become  his  wife.  After  repeated  proposals  on 
his  part,  and  procrastination  on  hers,  at  10  p.  m.,  in  the  parlor, 
while  surrounded  by  several  friends,  he  got  down  on  fcis  knees 
in  front  of  her,  begged  that  she  would  procrastinate  no  longer ; 
and,  on  her  refusal,  he  withdrew  a  bottle  containing  one  ounce 
of  pure  chloroform  from  his  pocket,  the  entire  contents  of 
which  he  drank,  at  the  same  time,  saying  that  he  would  die  at 
her  feet.  About  12  p.  m.,  when  I  saw  him,  he  was  profoundly 
anaesthetized.  Dr.  Ilarwood  and  myself,  by  means  of  arti- 
ficially inducing  respiration,  and  the  frequent  application  of 
electricity,  succeeded  at  6  a.  m.  in  restoring  him  sufficiently 
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to  enable  us  to  hope  ioi  the  recovery  which  followed,  after  an 
alarming  attack  of  pharyngitis  and  gastritis.  In  this  instance 
we  noticed  the  good  effect  of  electricity  when  applied  over 
the  solar  plexus  of  the  sympathetic  nerve,  by  increasing  the 
force  of  the  inspiration.  But  it  required  twice  the  length  of 
time  in  the  instance  last  narrated,  when  only  one  ounce  of 
chloroform  had  been  taken,  and  when  electricity  was  applied 
to  the  pneumogastric,  and  to  the  diaphragmatic  plexus  from 
the  outer  surface,  that  it  did  in  the  first  recorded  case,  where 
two  ounces  had  been  swallowed,  and  where  resuscitation  was 
produced  by  guardedly  irritating  the  solar  plexus  of  the  great 
sympathetic  nerve,  by  means  of  intra-recto-abdominal  manip- 
ulation. 

The  Academy  then  adjourned. 


Stated  Meeting  —  Anniveesaey —  Novembee  20,  1873.    Db.  Austin 
Flint,  Peesident,  in  the  Chaie. 

Drs.  Henry  D.  ISTicoll,  S.  H.  Ortox,  ¥m.  M.  Polk,  Louis 
F.  Schtiltze,  and  E.  G.  Segulx,  were  inaugurated  Resident 
Fellows  of  the  Academy. 

Prof.  John  C.  Daltox  then  delivered  the  Anniversary 
Discourse,  his  theme  being  "  The  Origin  and  Propagation  of 
Disease."  Published. 

The  Academy  then  adjourned. 


Stated  Meeting,  Decembee  4,  1873.    De.  Austin  Flint,  Peesident, 

in  the  Chaie. 

Drs.  Edwix  F.  Ward  and  Julius  Parigot  were  elected 
Resident  Fellows. 

The  Annual  Reports  were  read,  and  officers  for  the  ensuing 
year  nominated. 

The  Presidext  announced  the  receipt  of  the  "  Proceedings 
of  the  Royal  Medical  and  Chirurgical  Society  of  London,"  Yol. 
VII.,  No.  4,  Edinburgh  Medical  Journal  for  November,  1873, 
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li  Circular  of  Information  of  the  Bureau  of  Education,"  ISTo.  4 ; 
a  pamphlet  "On  Excision  of  the  Thyroid  Gland,"  by  P.  H. 
Watson,  M.  D.,  of  Edinburgh  ;  "  A  Treatise  on  Aphasia,"  by 
Fkederick  Bateman,  M.  D.,  presented  by  the  author,  as  con- 
tributions to  the  library. 

The  Secretary  announced  the  death  of  Drs.  P.  B.  Guern- 
sey and  M.  W.  Williams,  Resident  Fellows  of  the  Academy. 

Dr.  F.  P.  Foster  then  read  the  paper  of  the  evening,  en- 
titled : 

PROPOSITIONS  IN  REGARD  TO  ANIMAL  VACCINATION. 

By  FRANK  P.  FOSTER,  M.  D., 

DIRECTOR  OF  VACCINE  DEPARTMENT  OP  THE  NEW  YORK  DISPENSARY. 

Mr.  President  and  Fellows  of  the  Academy  : 

I  have  not  prepared  a  formal  paper,  for  the  reason  that, 
although  I  have  never  presented  this  subject  before  any  of 
the  medical  societies  of  ~New  York,  the  majority  of  the  gentle- 
men present  are,  I  think,  acquainted,  at  least  in  outline,  with 
what  opportunity  has  enabled  me  to  observe  in  regard  to  ani- 
mal vaccination  during  the  last  three  years.  I  have,  however, 
written  down  certain  propositions,  which  seem  to  me  to  em- 
body the  truth  concerning  the  principal  points  which  have 
been,  and  perhaps  now  are,  to  a  certain  extent,  the  subjects  of 
difference  of  opinion ;  and,  in  order  not  to  take  up  the  time 
of  the  Academy  needlessly,  I  shall  content  myself  with  stating, 
orally,  certain  facts  which  go  to  support  them. 

Proposition  I.  —  The  vaccination  of  the  human  subject 
with  animal  vaccine  is  attended  with  a  degree  of  success,  as 
regards  the  production  of  vaccinia,  equal,  to  say  the  least,  to 
that  obtained  by  any  other  method  of  vaccination. 

I  use  the  term  "  any  other  method"  advisedly,  meaning 
not  merely  that  stored  animal  vaccine  furnishes  a  degree  of 
success  equal  to  that  obtained  with  stored  humanized  virus, 
but  that,  as  I  hope  to  show  you,  this  degree  of  success  is  not 
exceeded  even  by  arm-to-arm  vaccination,  i.  e.,  the  direct  trans- 
fer of  fluid  lymph  from  the  arm  of  one  child  to  that  of  another. 


New  York  Academy  of  Medicine. 


369 


For  the  sake  of  comparison,  we  must  first  establish  a 
standard  of  the  degree  of  success  which  may  fairly  be  expected 
to  be  attained,  under  ordinarily  favorable  circumstances,  by 
the  arm-to-arm  method.  We  are  not  called  upon  to  accept, 
as  this  standard,  that  phenomenal  degree  of  success  which  has 
sometimes  been  reached  by  vaccinators  of  exceptional  skill, 
such,  for  instance,  as  Mr.  Marson,  who,  as  stated  by  Seaton 
("Hand-Book  of  Yaccination,"  London,  1868,  p.  160),  once  did 
over  2,000  vaccinations  without  a  single  failure.  This  degree 
of  success,  I  repeat,  we  are  not  to  accept  as  the  standard,  al- 
though some  of  the  results  which  I  shall  call  your  attention  to 
are  even  more  remarkable. 

I  have  thought  it  fair  to  take,  as  the  standard,  the  results 
obtained  by  the  vaccinators  of  London.  I  presume  it  will  be 
generally  admitted  that  arm-to-arm  vaccination  is  as  carefully 
and  skillfully  done  in  Great  Britain  as  anywhere,  and  the  pub- 
lic vaccinations  of  London  must  certainly  be  a  fair  example 
of  those  of  Great  Britain  at  large.  I  have  here  Mr.  John 
Simon's  well-known  and  deservedly-esteemed  "Blue-book," 
entitled  "Papers  Relating  to  the  History  and  Practice  of 
Yaccination,"  published  in  1857.  On  page  72  of  the  work 
I  find  a  tabular  statement  of  the  "  infantine  vaccinations  per- 
formed in  the  metropolis  during  the  triennial  period  1854-'56," 
showing,  in  separate  columns,  the  number  of  births,  the  num- 
ber of  successful  vaccinations  of  children  under  one  year  of 
age,  the  total  number  of  such  vaccinations,  and  the  proportion 
of  vaccinations  to  births — as  they  occurred  in  the  various 
parishes  composing  the  British  metropolis.  I  have  calculated, 
in  the  case  of  each  parish,  the  proportion  of  the  successful 
vaccinations  to  the  whole  number,  and  have  added  the  results 
in  a  fifth  column.  In  three  of  the  parishes  there  were  no 
failures,  the  percentage  of  successes  being,  as  a  matter  of 
course,  100  ;  in  one  parish  the  percentage  is  recorded  as  low 
as  85.65 ;  and,  in  the  remaining  31  parishes,  the  figures  range 
between  these  two  extremes.  By  adding  together  the  figures 
returned  from  all  the  parishes,  we  find  that,  in  the  whole 
metropolis,  during  the  three  years  mentioned,  there  were 
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132,303  vaccinations  of  children  under  one  year  of  age,  of 
which  number,  127,858  were  successful,  or  96.64  per  cent. 
We  may,  then,  I  think,  fairly  take  this  percentage  as  our 
standard  for  comparison. 

Does  the  use  of  animal  vaccine  furnish  equally  satisfactory 
results?  I  regret  that  I  am  not  able  to  present  a  complete 
report  of  the  results  obtained  with  the  animal  vaccine  which  I 
have  furnished  in  such  large  quantities  to  the  profession  dur- 
ing the  last  three  years,  in  my  capacity  of  director  of  the 
vaccine  department  of  the  New  York  Dispensary.  I  have, 
however,  through  the  kindness  of  a  few  of  our  professional 
brethren  in  the  cities  of  Boston  (and  vicinity),  Buffalo,  and 
Baltimore,  been  favored  with  reports  of  the  results,  so  far  as 
known,  in  a  very  large  number  of  vaccinations  done  in  those 
cities,  with  the  animal  virus,  during  a  period  beginning  in  the 
fall  of  1872,  and  ending  early  in  the  spring  of  the  present 
year.  The  gentlemen  to  whom  I  refer  are,  Dr.  E.  C.  "W. 
O'Brien,  Health  Physician  of  Buffalo;  Dr.  Norton  Folsom, 
Resident  Physician  of  the  Massachusetts  General  Hospital, 
Boston  ;  Drs.'  R  M.  Otis,  S.  W.  Driver,  and  J.  T.  G.  Nichols, 
of  Cambridge,  Mass.;  Dr.  W.  T.  Jones,  of  Baltimore,  Mary- 
land State  Yaccine  Agent ;  Dr.  G.  G.  Worthington,  and  a  phy- 
sician of  Baltimore,  whose  name  is  not  given,  but  who  re- 
ports through  Dr.  Jones.  Small-pox  was  prevalent  in  all 
of  these  cities,  and  the  vaccinations  referred  to  were,  to  a  very 
great  extent,  done  upon  persons  who  had  previously  been 
successfully  vaccinated.  The  whole  number  of  vaccinations 
reported  amounts  to  78,176.  It  is  to  be  noted,  with  regard  to 
the  54,140  cases  reported  by  Dr.  O'Brien,  that  about  3,500  of 
them  were  done  with  humanized  virus.  The  cases  were  not 
distinguished  in  his  report,  so  that  it  is  not  known  how  many 
of  these  3,500  were  primary  and  how  many  secondary  cases. 
But,  as  there  were  no  failures  in  primary  cases,  the  value  of 
the  report  is  not  invalidated. 

By  an  analysis  of  these  reports,  I  have  constructed  the 
following  tables : 
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Table  I. — Primary  Vaccinations. 


Whole 
number. 

Inspect- 
ed. 

Success- 
mi. 

Unsuc- 
cessful. 

Success 
per  cent. 

First  trial: 

4,793 

4,322 

4,322 

100. 

22 

22 

22 

100. 

157 

157 

155 

2 

98.72 

Dr.  Nichols  

16 

16 

16 

100. 

J?  11  ot  trttit  wti/L  i/iii>  viruo,  u.jiti 

other   alleged  bovine  virus 
had  failed  once  : 
Dr.  Otis  

15 

15 

14 

1 

93.33 

j?irs<  trial  with  this  virus,  after 
other  alleged  bovine  virus 
had  failed  twice : 

Second  trial  with  this  virus,  after 
other   alleged  bovine  virus 
had  failed  once  : 

2 
1 

2 
1 

2 
1 

100. 
100. 

•Total  primary  vaccinations  

5,006 

4,535 

4,532 

3 

99.93 

Table  II. — Reyaccinations,  including  those  of  Persons  who  had  had  Small-pox, 
modified  or  unmodified,  natural  or  inoculated. 


Whole 

Insp'ct- 

Suc- 

Partially 

Unsuc- 

Success 

number. 

ed. 

cessful. 

successf'l. 

cessful. 

per  cent. 

First  trial: 

Dr.  O'Brien  

49,347 

25,656 

23,547 

2,109 

91.00 

54 

54 

33 

13 

8 

61.11 

42 

42 

34 

8 

80.90 

First  trial  with  this  virus,  after 

other  alleged  bovine  virus 

• 

had  failed  once : 

Dr.  Otis  

18 

18 

3 

10 

5 

16.66 

Second  trial : 

Dr.  Otis  

8 

8 

2 

6 

00. 

6 

6 

5 

1 

83.33 

Second  trial  ivith  this  virus,  after 

other  alleged  bovine  virus 

had  failed  once : 

Dr.  Otis  

4 

4 

1 

3 

00. 

Third  trial: 

Dr.  Otis  

3 

3 

3 

00. 

Total  secondary  vaccinations. 

49,482 

25,791 

23,622 

26 

2,140 

91.59 
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Table  III. — Vaccinations  of  Persons  who  had  had  Small-pox,  modified  or  un- 
modified, natural  or  inoculated. 


Whole 
number. 

Inspect- 
ed. 

Success- 
ful. 

Unsuc- 
cessful. 

Success 
per  cent. 

Dr.  O'Brien  

Anonymous  physician,  of  Bal- 

Totals  

531 
2 

35 

531 
2 

35 

264 
16 

267 
2 

19 

49.71 
00. 

45.71 

5G8  5G8 

280      |  288 

49.29 

Table  IV. — Vaccinations,  concerning  which  it  is  not  staled  whether  they  were 
primary  or  secondary* 

Whole 
number. 

Inspect- 
ed. 

Success- 
ful. 

Unsuc- 
cessful. 

Success 
per  cent. 

Anonymous  physician,  of  Balti- 
Totals  •. 

17,73S 
1,758 

2,149 
2,049 

17,738 
1,758 

2,149 
383 

13,590 
1,580 

1,369 
250 

4,148 
178 

780 
133 

76.61 
89.87 

63.70 
65.27 

23,694 

22,028  1  16,789  5,239 

76.21 

It  will  be  seen,  sir,  that  these  reports  show  a  very  high 
percentage  of  success — decidedly  higher  than  the  standard  with 
which  we  set  out.  I  would  particularly  call  attention  to  the 
great  proportion  of  successful  revaccinations.  With  one  ex- 
ception, the  gentlemen  who  have  furnished  these  reports  have 
not  classified  their  successful  results  as  "  complete  "  and  "  par- 
tial." Considering  that  this  is  generally  done  by  those  who 
report  results  of  revaccinations,  it  is  to  be  regretted  that  it  was 
omitted  in  these  instances-;  I  will,  however,  take  the  oppor- 
tunity of  expressing  my  decided  conviction  that  the  common 
custom  is  erroneous.  In  any  case,  the  result  is  either  success 
or  failure,  and  we  may  classify  degrees  of  imperfection  ad  in- 
finitum, to  no  good  purpose.  But,  this  is  not  the  main  point 
to  which  I  would  call  attention  :  I  would  lay  particular  stress 
upon  the  fact  that  these  figures  are  not  to  be  taken  as  excep- 
tional, but  that,  in  general,  a  much  greater  degree  of  success 

•  14  The  subjects  arc  presumed  to  have  been  mostly  adults  and  school-children,  and  it  is 
stated  that  "  a  number  of  them  had  had  small-pox.1' 
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ought  to  be  attained  in  revaccinations  than  the  profession  at 
large  are  aware  of.  During  the  past  summer  I  had  the  op- 
portunity of  bringing  these  results  to  the  attention  of  the 
British  Medical  Association,  and  I  was  then  much  gratified  to 
hear  Dr.  Grieve,  who  was  in  charge  of  the  Hampstead  Hospi- 
tal during  the  last  epidemic  of  small-pox  in  London,  express 
the  same  view,  he  taking  my  figures  as  a  corroboration  of  the 
opinion. 

These  results,  then,  such  as  I  have  read  them  to  you  "from 
these  tables — results  obtained,  be  it  noted,  with  stored  lymph 
sent  by  mail  or  express  to  distances  of  from  two  hundred  to 
more  than  four  hundred  miles,  often  a  week  old  before  it 
started,  the  vaccinations  extending  over  a  period  of  several 
months  (the  results  being  therefore  not  a  mere  "  lucky  hit  ") 
— demonstrate,  it  seems  to  me,  the  utter  groundlessness  of  the 
opinion,  which  even  now  frequently  finds  expression,  that  vac- 
cination with  animal  virus  is  unsatisfactory  in  regard  to  the 
decree  of  success  obtained. 

When  I  began  my  investigations,  this  opinion  was  almost 
universal  in  this  country,  so  that  I  found  it  a  matter  of  great 
difficulty  to  persuade  even  my  personal  friends  in  the  pro- 
fession to  give  the  Beaugency  virus  a  trial.  The  wi de-spread 
prevalence  of  this  prejudice  would  seem  to  be  due,  in  so  far, 
as  least,  as  recent  events  are  concerned,  very  largely  to  the  un- 
favorable report  of  Dr.  Seaton  (in  the  "  Twelfth  Keport  of  the 
Medical  Officer  of  the  Privy  Council "),  who  visited  various 
Continental  cities  for  the  purpose  of  observing  and  reporting 
upon  the  practice  of  animal  vaccination  as  there  pursued.  It 
must  be  admitted,  sir,  that,  considering  the  facts  which  came 
under  his  observation,  or  were  brought  out  in  his  subsequent 
correspondence  with  those  having  charge  of  the  animal  vaccine 
service  in  certain  cities,  he  could  not  have  made  any  other  sort 
of  report  than  that  which  he  did  make.  The  simple  truth  is, 
that  the  results  which  those  gentlemen  obtained  were  far  from 
creditable,  and  they  have,  no  doubt,  greatly  hindered  the  prog- 
ress of  animal  vaccination ;  all  owing  to  what  I  conceive  to 
have  been  radical  errors  in  the  methods  adopted,  but  which  it 
does  not  come  within  my  present  purpose  to  discuss. 
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Peoposition  II. — The  vaccinia  produced  by  the  use  of  ani- 
mal vaccine  is  genuine  ^  and  as  thoroughly  protective  against 
small-pox  as  is  that  obtained  by  the  use  of  any  other  form  of 
vaccine. 

This  proposition  is  supported,  a  priori,  by  the  more  char- 
acteristic development,  in  the  generality  of  cases,  of  the  pock 
produced  than  of  that  which  follows  the  use  of  long-humanized 
stocks.  This  has  been  often  enough  described,  so  that  I  need 
not  dwell  upon  it  now.  I  will  remark,  however,  that  oppor- 
tunities of  verifying  the  differences  which  have  been  noticed 
are  rapidly  growing  fewer,  owing  to  the  fact  that  every  year 
there  is  less  and  less  long-humanized  lymph  used. 

I  have  here  Depaul's  brochure  entitled  "  Sur  la  Vaccina- 
tion Animale,  Discours  prcnonce  a  PAcademie  Imperiale  de 
Medecine  dans  la  Seance  du  3  Septembre,  1867."  On  page 
16, 1  find  a  passage  which  I  will  translate,  as  follows :  "  In 
1865  I  myself  attempted  in  vain  to  revaccrnate  three  children 
who  had  already  been  vaccinated  with  cow-pox  lymph,  one 
month,  six  weeks,  and  two  months,  previously.  In  one  case 
I  went  still  further  :  upon  a  child  vaccinated  more  than  six 
weeks  before,  I  inoculated,  without  success,  variolous  virus, 
taken  a  half- hour  previously  from  a  patient  in  the  fifth  day  of 
the  eruption.  I  have  several  times  seen  children,  vaccinated 
only  a  few  days'  before  with  cow-pox,  living  with  impunity  in 
the  same  room  with  one  or  more  small-pox  patients." 

In  my  own  experience  there  have  occurred  not  a  few  in- 
stances of  undoubted  exposure  to  small-pox,  in  which,  after 
revaccination  with  the  animal  virus,  the  disease  has  not  shown 
itself.  Possibly  it  would  not  have  done  so  even  if  the  re- 
vaccinations  had  not  been  done,  but  the  accumulation  of  such 
cases  must  be  allowed  very  great  weight. 

It  is  not  to  be  supposed  that  small-pox  can  never  occur  after 
vaccination  with  animal  virus,  even  within  a  comparatively 
short  time.  I  am,  however,  aware  of  only  one  instance  in  which 
it  has  occurred  in  this  city.  This  case  happened  in  the  practice 
of  the  Northern  Dispensary.  A  child  was  vaccinated  there, 
by  Dr.  Warner,  the  house-physician,  in  December,  1871,  the 
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animal  virus  being  employed.  Dr.  "Warner  inspected  the  case 
on  the  eighth  day,  and  considered  the  pock  to  be  pursuing  a 
regular  course.  I  think  there  was  no  further  examination,  so 
that,  for  all  that  we  know  to  the  contrary,  the  febrile  reaction 
and  the  areola  may  have  been  wanting.  At  any  rate,  the 
child  was  attacked,  during  the  following  March,  with  a  very 
mild  varioloid — so  mild  that  Br.  S.  F.  Morris,  who  saw  the 
child  on  behalf  of  the  Board  of  Health,  felt  some  hesitation,  at 
first,  as  to  the  diagnosis.  The  child  was  sent  to  the  hospital, 
where  it  made  a  rapid  and  complete  recovery. 

Such  cases,  though  happily  not  common,  are  met  with  oc- 
casionally, and  were  in  former  years,  long  before  animal  vaccine 
was  used.  In  this  book  (the  third  volume  of  Barthez  et  Eil- 
liet's  "  Traite  clinique  et  pratique  des  Maladies  des  Enfants," 
second  edition,  Paris,  1861),  I  find,  on  page  117,  the  state- 
ment that  u  the  youngest  children  are  not  wholly  proof  against 
post-vaccinal  small-pox."  "  Thus,"  these  authors  go  on  to 
say,  in  a  foot-note  on  the  same  page,  "  of  96  children  sick  with 
small-pox  at  the  Hopital  des  Enfants,  thirty  had  been  vac- 
cinated. Their  ages  were  as  follows :  two  were  two  years 
old ;  five  were  three  years  old  ;  one  was  four  years  old ;  three 
were  five  years  old ;  two  were  six  years  old ;  one  was  seven 
years  old  ;  two  were  eight  years  old ;  four  were  nine  years  old  ; 
two  were  ten  years  old ;  four  were  eleven  years  old  ;  one  was 
twelve  years  old ;  three  were  fourteen  years  old." 

A  Fellow  of  this  Academy  (Dr.  Learning),  who,  as  I  see,  has 
done  me  the  honor  to  be  present  this  evening,  and  who,  in 
former  years,  was  one  of  the  house  and  vaccine  physicians  of 
the  Xorthern  Dispensary,  will  acquaint  you,  I  have  no  doubt, 
as  he  has  already  acquainted  me,  with  the  facts  in  connection 
with  certain  cases  of  post-vaccinal  small-pox  in  infants,  which 
came  under  his  observation  at  that  time — long  before  the 
introduction  of  animal  vaccination  into  this  country. 

I  could  name  a  physician,  also  Fellow  of  the  Academy, 
who,  although  now  only  thirty  years  of  age,  has  had  small-pox 
twice.  His  father,  himself  a  physician,  vaccinated  him  suc- 
cessfully at  the  age  of  thirteen  months.    At  the  age  of  thir- 
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teen  years,  lie  had  an  attack  of  modified  small-pox.  He  was 
afterward  repeatedly,  but  unsuccessfully,  vaccinated  with 
good  current  lymph ;  yet,  at  the  age  of  twenty -two  years,  he 
suffered  from  a  second  attack  of  small-pox,  and  this  last  time 
the  disease  appeared  in  its  unmodified  form.  All  his  vacci- 
nations were  done  with  humanized  lymph. 

I  mention  these  facts,  not  as  novelties,  for  they  are  not  so 
to  those  who  are  familiar  with  the  history  of  small-pox  and 
vaccination,  but  simply  to  illustrate  the  position  I  take,  viz., 
that  small-pox,  which  often  occurs  after  vaccination,  and 
occasionally  after  previous  small-pox,  is  no  more  likely  to 
occur  after  the  use  of  animal  than  after  that  of  humanized 
vaccine,  but  that  neither  the  one  nor  the  other  is  an  absolute 
preventive  of  the  disease. 

Proposition  III. — The  use  of  animal  vaccine  does  not 
entail  the  dangerously  severe  local  inflammatory  and  general 
febrile  complications  which  have  been  attributed  to  it  by  some 
icriters. 

In  support  of  this  proposition  I  have,  as  a  matter  of  course, 
only  negative  evidence  to  offer.  I  may  say,  first  of  all,  that,  in 
our  experience  at  the  J$ew  York  Dispensary,  there  has  not  yet 
been  a  single  case  of  such  complications,  not  even  so  much  as 
a  suppurating  axillary  gland,  during  the  three  years  that  we 
have  used  the  animal  virus;  whereas,  during  the  previous  four 
years  that  I  was  in  charge  of  the  vaccine  department,  when 
we  were  using  humanized  virus,  such  complications  were  not 
very  uncommon.  During  that  time  I  even  observed  one  case 
of  chronic  pyaemia  following  vaccination.  It  is  true  that,  in 
adults,  the  animal  virus  occasionally  causes  a  smart  febrile 
reaction,  with  nausea,  chilliness,  pain  in  the  back,  etc.,  lasting 
for  perhaps  twenty-four  hours,  but  never  giving  occasion  for 
any  anxiety ;  and  that  eruptive  vaccinia,  if  we  may  admit 
the  term,  is  rather  more  frequently  observed  than  after  the 
use  of  the  old  stock.  But  this  is  rare  at  best,  aud  is,  more- 
over, utterly  free  from  danger.  I  think  that  the  general  ex- 
perience of  those  who  have  used  this  virus  will  bear  me  out 
in  this  statement,  although  it  is  not  to  be  assumed  that  never, 


New  York  Academy  of  Medicine. 


377 


under  any  circumstances  whatever,  will  dangerous  complica- 
tions follow  the  use  of  this  stock.  Whenever  these  occur, 
however,  our  experience  justifies  us  in  assuming  them  to  be 
due  to  extrinsic  causes,  as  turned  out  to  be  true  in  regard  to 
some  cases  reported  to  me  by  Dr.  Alfred  ISTorth,  of  "Water- 
bury,  Conn.,  last  spring.  Dr.  Xorth,  who  was  using  this 
virus,  reported  several  cases  of  severe  inflammatory  (erysipe- 
loid) complications,  but  he  also  stated  that  his  fellow-practi- 
tioners in  Waterbury  were  getting  the  same  results,  although 
in  all  probability  they  were  using  different  stocks.  At  all 
events,  I  had  not  furnished  them  with  their  material.  This 
fact,  together  with  the  absence  of  any  such  results  in  the 
practice  of  other  gentlemen  who  had  been  supplied  from  the 
same  lot  with  Dr.  JNorth,  led  us  to  conclude  that  the  compli- 
cations alluded  to  were  owing  to  some  contagion  localized  in 
Waterbury  at  the  time,  and  wholly  independent  of  the  char- 
acter of  the  vaccine. 

Proposition  IV. — Animal  vaccine  is,  equally  ivith  human- 
ized vaccine,  capable  of  preservation  for  a  considerable  length 
of  time,  for  transmission  to  remote  parte. 

The  reports  which  I  have  received  in  regard  to  virus  sent 
to  great  distances  are  not  as  numerous  as  I  should  like  them 
to  be.  What  there  are,  are,  with  very  few  exceptions,  favor- 
able, so  far  as  regards  quill-slips  and  tubes,  particularly  the 
former.  The  only  instance,  so  far  as  I  am  aware,  of  the 
deterioration  of  quill-slips  in  transitu,  when  sent  off  in  any 
considerable  quantity,  occurred  in  the  terribly  hot  summer  of 
1872,  in  the  case  of  several  lots  sent  to  San  Francisco.  I 
have  sent  them  to  all  parts  of  the  United  States,  including 
the  Gulf  States,  at  every  season  of  the  year,  and  the  results, 
so  far  as  I  have  been  made  acquainted  with  them,  have  been 
almost  invariably  satisfactory.  I  may  mention  a  striking  in- 
stance which  occurred  in  my  own  experience  during  last  sum- 
mer. Being  in  London,  I  wrote  to  Dr.  W.  F.  Cushman,  who 
kindly  took  charge  of  the  service  during  my  absence,  asking 
him  to  send  me  some  quill-slips  with  which  to  vaccinate  my 
own  child.    He  sent  me,  by,  mail,  eight  quill-slips,  which  he 
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had  charged  on  the  9th  of  September.  The  letter  reached 
London  after  I  had  left  there,  and  was  forwarded  to  me  at 
Liverpool,  arriving  there  the  day  before  I  sailed  for  home. 
Without  opening  the  package,  I  placed  it  in  my  state-room 
trunk,  and  on  arriving  at  New  York,  October  4th,  I  took  out 
the  package,  intending  to  test  the  vaccine  on  a  calf  at  the 
first  opportunity.  It  escaped  my  attention,  however,  and  was 
not  used  until  October  7th,  lying  neglected  in  a  warm  room 
in  the  mean  time.  On  the  date  last  mentioned,  I  used  it  for 
making  six  insertions  on  a  calf,  and  four  of  these  were  pro- 
ductive of  perfect  pocks. 

This  I  do  not  look  upon  as  any  thing  extraordinary,  for  I 
have  long  felt  convinced  that,  within  reasonable  limits,  the 
length  of  time  during  which  vaccine  virus  has  been  stored  is 
one  of  the  least  important  elements  to  be  taken  into  consid- 
eration in  accounting  for  the  success  or  failure  of  any  given 
series  of  vaccinations.  I  am  aware  that  this  is  contrary  to  the 
general  opinion,  and  I  presume  that  a  majority  of  the  phy- 
sicians of  ISTew  York  are  unwilling  to  use  lymph  which  has 
been  kept  more  than  forty-eight  hours,  but  I  can  only  charac- 
terize this  feeling  as  a  prejudice — a  prejudice  not  altogether* 
devoid  of  evil  effects ;  for  it  often  happens  that  lymph  of  one 
particular  lot  is  more  energetic,  even  after  the  lapse  of  a  con- 
siderable length  of  time,  than  that  of  another  lot  which  may 
be  much  more  recent,  so  that,  in  any  case  of  positive  exposure 
to  small-pox,  I  prefer  to  rely  on  lymph  which  I  have  already 
tested  to  my  satisfaction,  rather  than  on  that  which  is  freshest. 

In  regard  to  tubes,  I  have  received  very  few  reports,  but  I 
have  sent  them  to  Panama  and  to  Japan,  and  have  been  in- 
formed that  they  proved  satisfactory. 

Crusts  form  an  apparent  exception  to  my  proposition. 
The  bovine  crust,  as  at  present  cultivated,  does  not  retain  its 
virtues  so  long  as  humanized  crusts  do.  The  reasons  for  this, 
however,  attach  rather  to  what  happens  to  it  before  it  is  shed, 
than  to  any  special  difficulty  in  its  subsequent  preservation. 
Crusts  of  all  sorts  I  consider  to  be,  beyond  all  doubt,  the  very 
worst  form  of  vaccine,  so  that  this  is  a  matter  of  comparatively 
little  importance. 
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Proposition  Y. — The  use  of  animal  vaccine  eliminates  one 
of  the  elements  in  the  causation  of  vaccinal  syphilis,  and 
thus  helps  to  silence  the  anti-vaccination  agitators. 

The  essential  portion  of  this  proposition  needs,  I  will 
vent  are  to  say,  no  argument.  The  corollary  which  it  in- 
cludes was  powerfully  illustrated  by  last  winter's  experience 
in  Buffalo.  When  Dr.  O'Brien  obtained  his  first  supplies  of 
animal  virus  from  me,  he  had,  as  he  informed  me,  been  fight- 
ing the  epidemic  for  the  better  part  of  a  year.  His  course  of 
action  was  seriously  hampered  by  the  opposition  which  he  met 
with  in  vaccinating  the  people.  This  opposition  practically 
vanished  on  his  being  able  to  announce  that  he  was  employing 
animal  virus,  so  that  he  was  enabled  to  perform  the  large 
number  of  additional  vaccinations  mentioned  in  his  report, 
and,  in  a  few  weeks,  put  a  stop  to  the  disease. 

Proposition  VI. — Animal  vaccination  is  the  most  trust- 
worthy safeguard  against  failure  of  the  sujyply  of  vaccine  in 
emergencies. 

To  illustrate  the  truth  of  this  statement,  Mr.  President,  I 
will  simply  relate,  before  I  close,  that,  one  day  last  winter,  I 
received  from  the  Board  of  Commissioners  of  Public  Schools,  of 
Baltimore,  a  telegraphic  order  for  quill-slips  sufficient  for  6,000 
vaccinations.  I  sent  the  whole  amount  before  the  expiration 
of  twenty-four  hours.  ISTow,  I  do  not  think  that,  under  ordi- 
nary circumstances,  this  quantity  of  lymph  could  be  obtained 
from  children's  arms,  in  so  short  a  space  of  time,  without  vio- 
lating the  rules  which  should  be  observed  in  regard  to  the 
choice  of  subjects,  to  say  nothing  of  other  important  details 
connected  with  the  matter  of  taking  lymph. 

Dr.  Ellsworth  Eliot  stated  that  he  had  used  the  animal 
virus  almost  exclusively  during  the  past  two  years,  and  could 
bear  testimony  to  the  excellent  results  which  it  produced.  In 
former  years  he  had  employed  humanized  virus,  obtained 
sometimes  from  his  own  patients,  and  at  other  times  from  the 
dispensaries.  So  far  as  he  was  concerned,  he  had  considered 
that  he  was  using  a  good  enough  material,  but  he  had  often 

23 


380  Transactions  of  the 

had  to  delay  the  vaccination  of  children,  on  account  of  the 
dislike  which  parents  frequently  expressed  to  having  their 
children  vaccinated  with  lymph  from  dispensary  patients. 
They  would  ask  him  to  wait  until  he  could  get  lymph  from 
his  own  cases.  Since  he  had  begun  to  use  the  animal  virus, 
however,  he  had  met  with  no  difficulty  of  this  sort.  He  had 
been  very  much  gratified,  too,  at  the  degree  of  success  which 
it  had  afforded,  it  never  having  failed,  in  his  hands,  in  a  single 
case  of  primary  vaccination  thus  far.  The  results  were 
benign  and  in  every  respect  satisfactory.  Indeed,  it  was 
difficult  for  him  to  account  for  the  determined  opposition 
which  a  few  of  his  professional  friends  made  to  the  use  of  the 
bovine  virus.  He  instanced  one  of  these,  who,  on  a  certain 
occasion,  gave  expression  to  a  decided  feeling  of  that  sort. 
He  (Dr.  Eliot)  proposed  to  this  gentleman  to  visit  with  him 
two  infants  whom  he  had  vaccinated  with  the  bovine  virus 
that  day  week.  On  inspecting  the  pocks,  the  gentleman  was 
so  struck  with  their  fine  appearance,  that  he  requested  some 
of  the  lymph  from  them  for  his  own  use.  Dr.  Eliot  was  un- 
der the  impression,  however,  that  his  friend  was  not  yet 
thoroughly  converted. 

Dr.  Eliot  expressed  himself  as  having  listened  with  much 
interest  to  Dr.*  Foster's  modest  story  of  the  results  which  had 
grown  out  of  his  efforts,  and  would  remind  the  Academy 
that  Dr.  Foster  had  previously,  in  an  essay  which  received 
the  prize,  for  the  year  1872,  of  the  Alumni  Association  of  the 
College  of  Physicians  and  Surgeons,  done  good  service,  in  a 
literary  way,  in  connection  with  this  subject.  There  were 
two  names,  among  those  of  JSTew  York  physicians  past  and 
present,  of  gentlemen  to  whom,  in  Dr.  Eliot's  opinion,  the 
profession  in  New  York  should  feel  deeply  indebted  in  con- 
nection with  the  subject  of  vaccination.  The  first  was  that  of 
Dr.  Valentine  Seaman,  who  first  introduced  the  practice  of 
vaccination  into  this  city;  the  other  was  that  of  Dr.  Foster, 
who  had  furnished  them  with  their  strongest  weapon  for  over- 
. coming  popular  prejudice  against  the  practice.  Highly  as  he 
.appreciated  Dr.  Foster's  efforts,  however,  he  felt  called  upon 
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to  confess  himself  as  one  of  those  who,  as  Dr.  Foster  expressed 
it,  entertained  the  prejudice  in  favor  of  very  fresh  lymph. 
He  was  always  careful  to  procure  his  supplies  as  soon  as  pos- 
sible after  it  had  been  brought  down  from  Greenwich,  and 
to  this  fact  he  attributed,  in  no  small  degree,  his  successful 
results. 

Dr.  O'Sullivan  stated  that  his  experience,  a  very  large  one, 
more  particularly  in  the  vaccination  of  school-children,  had 
been,  for  the  most  part,  with  the  humanized  virus,  as  issued 
for  so  many  years  by  Dr.  Loines,  of  the  Eastern  Dispensary, 
in  whose  practice  in  that  institution,  as  well  as  at  Quarantine, 
were  vaccinated  upward  of  300,000  with  satisfactory  results. 
In  his  own  experience  of  school-children,  in  the  house-to-house 
vaccinations  by  the  Board  of  Health,  and  in  the  hands  of 
family  practitioners,  this  virus  had  always  proved  thoroughly 
trustworthy.  He  saw  no  reason  to  doubt  that  the  animal 
virus  was  equally  so,  only  he  had  been  under  the  impression 
that  the  Board  of  Health,  which  had  experimented  with  it  to 
a  certain  extent,  had  come  to  the  conclusion  that  it  was  not, 
in  certain  cases,  quite  as  satisfactory  as  the  results  from  hu- 
manized virus.  He  had  no  doubt  that  it  was  carefully  pre- 
pared, and  was  now  informed  that  the  animal  virus  used  was 
not  furnished  by  Dr.  Foster,  but  was  prepared  under  the 
supervision  of  the  officers  of  the  Board  of  Health. 

Dr.  O'Sullivan  thought  that  the  importance  of  this  subject 
was  deserving  of  something  more  than  an  evening's  discus- 
sion, and,  while  not  prepared  to  make  any  motion  or  request 
to  that  effect,  he  would  surest  that  the  Committee  on  Yacci- 
nation  might  appropriately  take  the  matter  under  considera- 
tion. He  thought  it  due  to  the  Academy  that  that  committee 
should  give  more  attention  to  this  subject. 

Dr.  Caeo  had  always,  until  recently,  used  the  humanized 
virus.  He  had  never  seen  any  evil  effects  which  he  could  at- 
tribute to  it,  and  did  not  believe  that,  if  proper  precautions 
were  taken  (such,  for  instance,  as  not  to  take  blood  together 
with  the  lymph),  there  was  ever  any  danger  of  conveying  any 
constitutional  taint.    Recently,  he  had  vaccinated  five  chil- 
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dren  with  animal  virus  procured  from  Dr.  Foster,  and  in 
three  of  the  cases  the  result  had  been  successful.  The  two 
others  had  not  yet  been  inspected.  In  one  of  the  cases 
he  had  used  this  virus  for  the  reason  that  he  had,  some 
time  ago,  vaccinated  another  child  in  the  same  family, 
and  on  that  child,  when  the  scabs  fell  off,  the  pustules  were 
found  ulcerated,  enlarging  in  a  short  time  to  a  considerable 
size,  giving  a  great  deal  of  trouble  before  healing.  In  this 
second  child,  on  the  sixth  day  after  the  vaccination,  he  had 
been  called  to  see  the  case,  and  found  a  vesicular  rash  broken 
out  over  the  child's  body.  The  mother  accused  him  of  having 
used  small-pox  virus,  but  he  was,  to  his  great  relief,  able  to  clear 
himself  at  once  in  her  estimation,  by  assuring  her  that  he  had 
used  lymph  direct  from  the  calf,  without  going  through  the 
tedious  and  perhaps  futile  process  of  argumentation  which 
would  have  been  necessary  had  the  virus  been  taken  from  the 
human  subject.  He  was  of  opinion  that  some  dormant  dis- 
ease, such  as  tuberculosis,  etc.,  could  be  kindled  in  the  system 
through  the  crisis  produced  by  inoculation. 

Dr.  Caro  coincided  in  the  belief  that  one  vaccination  was 
sufficient  for  the  lifetime  of  any  individual,  but  nevertheless 
he  never  objected  to  revaccinate  those  who  desired  it.  He 
always  vaccinated  on  both  arms,  making  two  inoculations  on 
each  arm  (when  permitted),  but  never  less  than  one. 

Dr.  Le amino' s  experience  with  the  animal  virus  furnished 
by  Dr.  Foster  had  been  quite  recent  and  not  very  extensive, 
but  he  could  state  that  the  results  had  been  satisfactory,  so  far 
as  they  went.  Dr.  Foster  had  alluded  to  his  (Dr.  Learning's) 
experience  in  the  matter  of  small-pox  occurring  within  a  short 
time  after  vaccination.  He  would  mention  the  following 
case :  Some  years  since,  when  he  was  vaccine  physician  of 
the  Northern  Dispensary,  he  vaccinated  a  child,  with  the  same 
lymph  with  which  he  was  vaccinating  others — the  lymph  cur- 
rent in  the  dispensary — from  whose  arm,  which  presented  the 
typical  appearances,  he  took  lymph  on  the  eighth  day.  Hav- 
ing used  up  the  lymph  thus  obtained,  and  his  supply  from 
other  sources  being  scanty,  he  revisited  this  child  at  its  home, 
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for  the  purpose  of  obtaining  the  crust,  but  was  very  much 
surprised  to  find  it  exhibiting  the  eruption  of  varioloid. 

Dr.  Leamtsg  believed  not  only  in  the  necessity  of  revacci- 
nation,  but  in  repeated  vaccinations — repeated  at  intervals  of 
perhaps  a  year,  until  it  could  no  longer  be  made  to  produce  a 
local  result.  One  vaccination  might  protect  a  certain  propor- 
tion of  subjects,  but  he  considered  it  demonstrated  that,  in 
some  persons — perhaps  25  per  cent. — not  even  temporary  pro- 
tection, of  a  perfect  character,  would  result  from  a  single  vac- 
cination. He  had  felt  this  so  strongly,  that  he  had  laid  the 
matter  before  the  Board  of  Trustees  of  the  [Northern  Dispen- 
sary, during  his  incumbency  of  the  vaccine  physicianship, 
and  measures  had  been  taken  by  them  to  impress  upon  the 
community  the  necessity  of  repeated  vaccination. 

Dr.  Leawtxg  here  read  the  following  extract  from  his 
report,  as  vaccine  physician,  to  the  Trustees  of  the  Northern 
Dispensary  {see  "  Twenty-fourth  Annual  Eeport  of  the  Trus- 
tees of  the  Northern  Dispensary,  for  the  Year  ending  April  4, 
1851,"  p.  34). 

"  In  1S42,  the  Academy  of  Sciences  in  Paris  offered  a 
prize  for  the  best  treatise  on  '  The  Yalue  of  Yaccination  and 
Eevaccination.'  Thirty-five  candidates  responded  to  the  call. 
M.  Serres  made  a  report  on  the  comparative  merit  of  the 
essays,  in  behalf  of  the  committee  appointed  to  decide,  which 
was  adopted  by  the  Academy.  He  says  :  1  In  ^Vurtemberg, 
42,000  persons  who  have  been  revaccinated  have  only  pre- 
sented eight  cases  of  varioloid ;  whereas  one-third  of  the 
cases  of  variola  have  latterly  occurred  on  persons  who  had 
been  vaccinated.' 

"  The  following  are  the  'results  of  revaccination  in  the 
Prussian  army,  during  1849  :  .  .  .  There  were  51,637  individu- 
als revaccinated,  of  whom  39,116  had  distinct  cicatrices  of  the 
former  vaccination,  8,706  had  these  in  an  imperfect  condition, 
and  3,815  were  destitute  of  them.  The  vaccination  pursued 
a  regular  course  in  30,457,  an  irregular  one  in  8,467,  a~nd 
failed  in  12,713,  succeeded  on  repetition  in  2,862. 

"  '  Thus,  then,  of  the  51,637  vaccinations,  33,319  were  quite 
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successful ;  vesicles  running  a  normal  course  being  produced. 
This  proportion  amounts  to  64  per  cent.,  and  is  about  one  per 
cent,  more  than  was  obtained  in  1847  and  1848.' " 

Dr.  Janes  had,  in  former  years,  as  a  matter  of  course, 
used  the  humanized  virus  solely,  and  had  felt  no  reason  to  be 
dissatisfied  with  it.  Ever  since  his  connection  with  the  Board 
of  Health,  his  experience  had  been,  in  a  great  majority  of 
cases,  with  the  same  virus. 

When  the  Board  of  Health  first  began  its  system  of  public 
vaccination  by  house-to-house  visitation,  the  gentlemen  of  the 
vaccinating  corps  were  each  given  a  clean  lancet,  and  instruct- 
ed to  note  down  and  report  carefully  any  irregularities  which 
might  occur  in  their  results.  This  they  did  faithfully,  and, 
out  of  some  30,000  vaccinations  done  during  the  month  of 
June,  1869,  only  the  cases  of  sufficient  irregularity  to  call  for 
any  special  investigation  were  reported. 

Yery  soon  after  the  organization  of  the  vaccinating  corps, 
he  had  learned  something  which  he  would  not  have  thought 
probable  before,  namely,  that  there  were  very  few  good  vac- 
cinators. It  was  no  uncommon  thing  to  find  that,  of  two 
gentlemen  vaccinating  with  the  same  virus,  the  one  would 
obtain  as  great  a  degree  of  success  as  was  to  be  expected, 
while  the  other  would  fail  in  very  many  of  his  cases.  It  was 
found  useless  to  try  to  overcome  this  unskillfulness  by  didac- 
tic instruction,  but  it  was  speedily  corrected — generally  in  the 
course  of  half  a  day's  work — by  sending  out  the  unskilled 
vaccinator  in  company  with  one  whose  skill  was  known.  It 
was  quite  evident  to  him,  therefore,  that  the  skill  of  the  vac- 
cinator was  one  of  the  chief  elements  in  determining  the 
results. 

He  regarded  errors  in  collecting  virus  as  another  source  of 
failure.  It  was  a  delicate  operation  to  so  open  a  vesicle  as  to 
obtain  from  it  nothing  but  the  pure  lymph  which  it  contained. 
This  should  be  done  before  the  areola  is  established,  otherwise 
we  should  have  the  products  of  ordinary  inflammation,  which 
would  vitiate  the  purity  and  efficacy  of  the  lymph.  He  had 
noticed  that  some  public  vaccinators,  in  collecting  lymph, 
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were  ambitious  to  obtain  a  large  supply  from  each  vesicle ;  and 
that  by  continuing  to  irritate  the  vesicle,  even  after  it  was  ex- 
hausted of  its  lymph,  a  flow  of  serum  was  obtained  which 
appeared  very  well  on  the  quill,  but  contained  but  little  if  any 
genuine  lymph.  He  would,  therefore,  insist  that  in  public 
vaccination  the  duty  of  collecting  lymph  be  intrusted  to  per- 
sons especially  skilled  in  this  branch  of  the  service.  He  did 
not  wish  these  criticisms  to  be  understood  as  applying  to  the 
family  practitioner,  but  to  those  young  men  who  see  their  first 
active  service  as  public  vaccinators,  without  previous  training 
and  experience. 

He  thought  it  not  quite  fair  to  count  the  experience  of  the 
Board  of  Health  against  animal  vaccination  as  conducted  by 
Dr.  Foster,  for  the  stock  of  bovine  virus  which  they  had  used 
was  entirely  different  from  Dr.  Foster's,  and  he  had  never 
been  able  to  satisfy  himself  of  its  origin. 

In  regard  to  Dr.  Caro's  case,  the  eruption  might  have  been 
vaccinal ;  but,  in  some  of  the  cases  of  so-called  eruptive  vac- 
cinia that  had  come  under  his  observation,  the  eruption 
existed  only  on  those  parts  of  the  body  which  could  be  reached 
by  the  patient's  hand  (of  the  unvaccinated  side),  so  that  he 
was  disposed  to  ascribe  the  formation  of  such  pocks  to  the 
transfer  of  lymph  from  the  original  pock,  by  the  patient's 
scratching  it,  and  then  scratching  other  parts  of  the  body. 

Dr.  Harris  regretted  that,  owing  to  the  lateness  of  his 
arrival,  he  had  not  heard  the  whole  of  Dr.  Foster's  remarks. 
He  had,  however,  felt  a  great  interest  in  his  investigations, 
and  had  been  quite  prepared  to  hear  of  the  attainment  of 
such  results  as  had  been  related.  He  considered  that  vacci- 
nation in  the  city  of  New  York  was  very  efficiently  done,  as 
evidenced  by  the  comparative  immunity  of  the  city  during 
the  general  small-pox  prevalence  of  the  past  three  years. 
Although  the  old  stock  of  humanized  virus  had  been  used  in 
perhaps  the  majority  of  cases,  even  during  these  three  years, 
yet  he  was  quite  willing  to  recognize  the  fact  that  the  popular 
opposition  to  vaccination  had  been  very  notably  diminished 
by  the  well-directed  and  patient  endeavor  of  Dr.  Foster  to 
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furnish  the  profession  with  a  trustworthy  supply  of  animal 
vaccine.  The  fact  was  now  acknowledged  that  this  method 
of  meeting  the  ordinary  requirements  for  fresh  and  efficient 
virus  was  completely  satisfactory,  and  that,  for  the  great  and 
sudden  demand  that  occurs  wherever  small-pox  begins  to  pre- 
vail, this  method  of  supplying  good  vaccine  was  unspeakably 
important. 

The  family  physicians  had  justly  retained  their  allegiance 
to  the  doctrines  of  Jenner,  and  these  experienced  practitioners 
were  faithful  vaccinators,  scrupulous  in  the  selection  of  the 
vaccine  they  employed,  and  careful  in  their  vaccinations. 
Such  physicians  were  not  slow  to  recognize  such  service  as 
Dr.  Foster  was  now  giving. 

In  closing  the  discussion,  Dr.  Foster  remarked  that  sev- 
eral collateral  points  had  been  raised,  which,  while  not  coming 
strictly  within  the  scope  of  his  propositions,  were  of  great 
interest,  but  want  of  time  would  forbid  their  further  discus- 
sion at  the  present  time. 

In  regard  to  Dr.  Caro's  case,  the  eruption  might  have  been 
(1)  chicken-pox,  which  sometimes  very  closely  resembles  vario- 
loid ;  or  (2)  small-pox,  the  exposure  and  consequent  infection 
having  taken  place  several  days  before  the  vaccination ;  or  (3) 
the  so-called  eruptive  vaccinia,  although  the  sixth  day  was 
rather  early  for  it  to  appear.  In  regard  to  eruptive  vaccinia, 
he  was  already  on  record  as  entertaining  the  view,  which  Dr. 
Janes  had  mentioned,  that  it  was,  in  the  great  majority  of 
cases,  not  truly  eruptive,  but  occasioned  by  the  accidental 
transfer  of  lymph  from  the  original  pock.  If  this  were  true, 
the  fact  of  its  occurring  somewhat  oftener  after  vaccination 
with  bovine  than  with  humanized  lymph  would  form  an  ad- 
ditional evidence  of  the  activity  of  the  stock. 

Dr.  Caeo  stated  that  he  did  not  wish  to  be  understood  as 
imputing  the  eruption,  in  the  case  which  he  had  referred  to, 
to  the  fact  of  his  having  used  the  animal  virus,  neither  did  he 
consider  the  eruption  as  of  any  great  consequence. 
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Stated  Meeting,  December  18,  1873.    De.  Austin  Flint,  President. 

in  the  Chaie. 

The  Peesidext  announced  the  death  of  Drs.  J.  P.  Loines, 
December  15th,  "W.  C.  Roberts,  December  9th,  Alfred  Under- 
bill, December  7th,  and  Peter  Yan  Buren,  December  5th, 
Resident  Fellows  of  the  Academy. 

Dr.  Adams,  Corresponding  Secretary,  announced  the  death, 
December  14th,  of  Prof.  Louis  J.  R.  Agassiz,  a  Corresponding 
Fellow  of  the  Academy. 

Resolutions  in  memory  of  Drs.  Roberts  and  Underbill 
were  read  and  adopted.  Dr.  S.  O.  Yanderpoel,  by  invita- 
tion, read  a  paper  entitled  "  General  Principles  affecting  the 
Organization  of  Quarantine,  with  a  Brief  History  of  the  Insti- 
tution. " 

The  Academy  then  adjourned  to  January  8,  IS 74. 
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Original.  *  Beals,  Gorham,  M.  D.,  Phvsician  to  the  New  York  Dis- 
pensary.    Obit.  9th  January,  1848,  cet.  29. 
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1870.  Beard,  George  M.,  M.  D.,  late  Physician  to  the  Demilt 

Dispensary,  N.  Y.    Bui.  1. 
Original.  *  Beck,  John  B.,  M.  D.,  Professor  of  Materia  Medica  and 
Medical  Jurisprudence  in  the  College  of  Physicians 
and  Surgeons  ;  V.  P.  1847  and  1848.    Obit.  9th  April, 
1851,  cet.  56. 

Original.  *  Bedford,  Gunning  S.,  M.  D.,  Professor  of  Obstetrics  in 
the  University  of  the  City  of  New  York.  Obit.  5th 
September,  1870,  cet.  64. 

1862.  Belden,  Ebenezer  B.,  M.  D. 

1863.  Bell,  Agrippa  N.,  M.  D.,  Physician  to  the  Brooklyn  City 

Hospital,  Brooklyn,  L.  I.    Bui.  2. 

1871.  Bell,  Christopher  B.,  M.  D.,  Curator  of  New  York 

Hospital.    Bui.  1. 

1864.  *  Bibbins,  William  B.,  M.  D.,  Physician  to  the  Demilt 

Dispensary;  Trust.  1867-71.  Obit.  16th  January, 
1871,  cet.  46. 

1871.  Billington,  Cornelius  E.,  M.  D.,  Physician  to  the  De- 

milt Dispensary,  N.  Y.    Trans.  1. 

1872.  Blake,  John  Ellis,  M.  D. 
Original.      Blakeman,  William  N.,  M.  D. 

Original.    *  Bliss,  James  C,  M.  D.,  Y.  P.  1850.     Obit.  12th  August, 

1855,  cet.  64. 
Original.      Bliven,  Jeremiah  P.,  M.  D. 
Original.   *  Blois,  Samuel,  M.  D.,  Obit.  19th  October,  1873. 
1871.       Blume,  Samuel,  M.  D. 

1857.  Blumenthal,  Mark,  M.  D.,  President  of  the  Institution 
for  Improved  Instruction  of  Deaf  Mutes,  N.  Y.  Bui.  1. 

1873.  Bogert,  Cornelius  R.,  M.  D.,  Medical  Examiner  of  the 

New  York  Life  Insurance  Company. 
Original.    *  Bolton,  Jackson,  M.  D.,  V.  P.  1856  ;  R.  S.  1852.  Obit. 
16th  February,  1866,  cet.  51. 
1848.     *  Booraem,  Augustus  C,  M.  D.,  Obit.  16th  December, 
1871,  cet.  46. 

Original.   *  Boyd,  Thomas,  M.  D.,  Obit.  18th  March,  1856,  cet.  83. 
1869.       Bozeman,  Nathan,  M.  D. 

1876.  Bradley,  Edward,  M.  D.,  late  Surgeon  to  the  Demilt 
Dispensary,  N.  Y. 

1847.     *  Brady,  Patrick  J.,  M.D.,  Obit.  23d  October,  1856,  cet.  42. 

1852.     *  Brooks,  George  W.,  M.  D.,  Obit.  1853. 

1863.  Brown,  D.  Tilden,  M.  D.,  Physician  to  the  Blooming- 
dale  Asylum  for  the  Insane,  N.  Y. 
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1867.  *  Brown,  James  L.,  M.  D.,  Physician  to  the  Demilt  Dis- 
pensary, N.  Y.  Obit.  4th  February,  1873,  cet.  41. 
Trans.  1. 

1848.       Brown,  William  K.,  M.  D.,  Brooklyn,  L.  I. 
1848.       Brueninghausen,  Charles,  M.  D. 

1875.  Bryant,  Joseph  D.,  M.  D.,  Surgeon  to  the  Northwestern 
Dispensary,  N.  Y. 
Original.  Buck,  Gurdon,  M.  D.,  Surgeon  to  the  New  York  and 
Presbyterian  Hospitals ;  Consulting  Surgeon  to  St. 
Luke's  and  Roosevelt  Hospitals,  N.  Y. ;  C.  S.  1848  ; 
V.P.  1852, 1855,  1856,  1859,1860.   Trans.  7;  Bui.  8. 

1855.  Budd,  Charles  A.,  M.  D.,  Professor  Emeritus  of  Obstet- 

rics and  the  Diseases  of  Women  and  Children  in  the 
University  of  the  City  of  New  York;  Physician  to 
Bellevue  and  Mt.  Sinai  Hospitals,  N.  Y.  Bui.  1. 
Original.  *  Bulkley,  Henry  D.,  M.  D.,  Physician  to  the  New  York 
Hospital;  P.  1870-'7l  ;  Y.  P.  1862-'68  ;  Trust.  1871. 
Obit.  4th  January,  1872,  cet.  67.  Bui.  2. 
1874.  Bulkley,  Lucius  D.,  M.  D.,  Physician  to  the  Demilt  Dis- 
pensary, N.  Y. 

1848.  *  Bullus,  Edward  S.,  M.  D.,  Obit.  25th  September,  1854, 
cet.  50. 

1856.  Bumstead,  Freeman  J.,  M.  D.,  late  Professor  of  Materia 

Medica  in  the  College  of  Physicians  and  Surgeons, 
N.  Y.    Bui.  1. 

1861.  Burke,  John,  M.  D. 

1865.  Burrall,  Frederick  A.,  M.  D.,  Physician  to  the  Presby- 
terian Hospital;  and  to  the  Presbyterian  Home  for 
Aged  Women,  N.  Y. 

1854.  Byrne,  John,  M.  D.,  Surgeon-in-Chief  to  St.  Mary's  Hos- 
pital for  Women,  Brooklyn,  L.  I.    Bui.  1. 

Original.   *  Cameron,  James,   M.  D.,  Obit.  12th  December,  1851, 
cet.  66. 

1862.  *  Cammann,  George  P.,  M.  D.,  late  Physician  to  the  Demilt 

Dispensary ;  Consulting  Physician  to  St.  Luke's  Hos- 
pital, N.  Y.     Obit.  16th  February,  1863,  cet.  59. 
Original.   *  Campbell,  James,  M.  D.,  Obit.  12th  March,  1853,  cet. 
59. 

1869.       Caro,  Salvatore,  M.  D.    Trans.  1. 
1858.     *  Carrington,  William  A.,  M.  D.,  Obit.  17th  July,  1866. 
Original.  *  Carter,  Galen,  M.  D.,  V.  P.  1849-'52;  Trust.  1851. 
Obit.  2d  April,  1870,  cet.  74. 
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1869.  Chadsey,  Alonzo  J.,  M.  D. 

1847.  Chalmers,  Thomas  C,  M.  D.,  Ex  surgeon  to  New  York 
Hospital. 

1862.       Chamberlain,  William  M.,  M.  D.,  late  Physician  to  the 
Demilt  Dispensary,  N.  Y. ;  Physician  to  the  Charity 
Hospital,  N.  Y. ;  R.  S.  1865-'68. 
Original.   *  Chapin,  John  R.,  M.  D.,  Obit.  23d  June,  1852,  cet.  41. 
1872.       Chauveau,  Jean  F.,  M.  D. 

1847.  *  Cheesman,  John  C,  M.  D.,  late  Surgeon  to  New  York 
Hospital.    Obit.  11th  October,  1862,  cet.  75. 

1871.       Cheesman,  Timothy  Matlack,  M.  D. 

1865.  *  Childs,  Timothy,  M.  D.,  Professor  of  Anatomy  in  Belle- 
vue  Hospital  Medical  College.  Obit  3d  September, 
1865,  cet  42. 

1856.       Church,  Allen  S.,  M.  D.    Trans.  1;  Bui.  1. 
1859.     *  Churchill,  Charles  W.,  M.  D.,  Obit.  27th  October, 
1859. 

1856.  Clark,  Alonzo,  M.  D.,  LL.  I).,  President  of,  and  Professor 
of  Pathology  and  Practice  of  Medicine  in  the  College 
of  Physicians  and  Surgeons,  N.  Y. ;  Physician  to  Belle- 
vue  Hospital,  N.  Y.    Bui.  2. 

1870.  Clark,  James  G.,  M.  D.,  W.  New  Brighton,  S.  L,  N.  Y. 
Original.     Clarkson,  Cornelius  V.,  M.  D. 

Original.      Clements,  James  W.  G.,  M.  D.,  Physician  to  the  New 
York  Institution  for  the  Blind. 

1859.  *  Cochran,  George,  M.  D.,  Surgeon  to  the  Brooklyn  City 
Hospital,  Brooklyn,  L.  L  Obit.  19th  November,  1872, 
cet.  41. 

1871.  Coles,  J.  Ackerman,  M.  D.,  Scotch  Plains,  N.  J. 

1854.  *  Conant,  David  S.,  M.  D.,  Professor  of  Surgery  in  the 
University  of  Vermont ;  Surgeon  to  the  Demilt  Dis- 
pensary, N.  Y.  Obit  8th  "October,  1865,  cet.  40. 
Trans.  1. 

1864.     *  Connolly,  James  J.,  M.  D.,  Physician  to  St.  Vincent's 
Hospital,  N.  Y.    Obit.  18th  June,  1871,  cet  36. 
Original.    *  Cooper,  James  S.,  M.  D.,  Physician  to  the  Home  for 
Aged  and  Respectable  Indigent  Females,  N.  Y.  Obit. 
11th  April,  1867,  cet  49. 
Original.   *  Covel,  John  O,  M.  D.,  Physician  to  the  New  York  City 

Prison.     Obit.  4th  November,  1860,  cet  64. 
-   1876.       Cowles,  Edward  0.,  M.  D.,  Visiting  Physician  to  the 
New  York  Dispensary. 
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1862.  *  Cox,  Henry  G.,  M.  D.,  Professor  of  the  Theory  and  Prac- 
tice of  Medicine  in  New  York  Medical  College.  Obit. 
29th  May,  1866,  cet.  47. 

1870.       Crampton,  Henry  E.,  M.  D. 

1849.  Crane,  James,  M.  D.,  Physician  to  the  Brooklyn  City 
Hospital,  Brooklyn,  L.  I. 

1847.  Crane,  John  J.,  M.  D.,  Surgeon  to  Bellevue  Hospital, 

N.  Y. 

1866.  Crane,  Joseph  S.,  M.  D.,  late  Physician  to  the  New  York 

Lying-in  Asylum. 
1851.     *  Creveling,  Abraham,  M.  D.,  Obit.  28th  April,  1853,  cet.  39. 

1868.  *  Dalton,  Edward  B.,  M.  D.,  late  Surgeon  of,  and  Medical 
Director  of  U.  S.  Volunteers.  Obit.  13th  May,  1872, 
cet.  37. 

1856.  Dalton,  John  C,  M.  D.,  Professor  of  Physiology  and 
Microscopic  Anatomy  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  Orator,  1873  ;  V.  P.,  now  in  office. 
Trans.  7. 

1867.  Dana,  Samuel  W.,  M.  D.,  late  Physician  to  New  York 

Dispensary.    Trans.  1. 

Original.     Davis,  John,  M.  D. 

Original.  *  Del  afield,  Edward,  M.  D.,  President  of,  and  Professor 
Emeritus  of  the  College  of  Physicians  and  Surgeons, 
N.  Y. ;  Consulting  Physician  to  St.  Luke's  and  New 
York  State  Woman's  Hospitals,  N.  Y.  Obit.  Feb. 
13,  1875,  cet.  80. 

1876.  De  Luna,  A.  B.,  M.  D.,  Physician  to  the  Northern  Dis- 
pensary. 

1859.  Derby,  Edward  W.,  M.  D.,late  Physician  to  the'Eastern 

Dispensary,  N.  Y. 
Original.  Detmold,  William,  M.  D.,  Emeritus  Professor  of  Military 
and  Clinical  Surgery  in  the  College  of  Physicians  and 
Surgeons,  N.  Y.,  Consulting  Surgeon  to  the  Presbyte- 
rian Hospital;  V.  P.  1853  to  1856;  Orator,  1856. 
Trans.  1  ;  Bui.  5  ;  Pro.  1. 

1860.  *Donaghe,  William  R.,  M.  D.,  late  Lecturer  on  Surgical 

Anatomy  and  Venereal  Diseases  in  the  University 
of  the  City  of  New  York.  Obit.  18th  July,  1866, 
cet.  36. 

1856.       Douglas,  John  H.,  M.  D. 

1848.  *  Douglas,  Robert,  M.  D.,  Obit.  25th  July,  1861,  cet.  47. 
Original.      Downs,  Henry  S.,  M.  D. 
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Elected. 
Original. 


1858. 


1847. 


1847. 


*  Drake,  Benjamin,  M.  D.,  late  President  New  York 

County  Medical  Society,  C.  S.  1847.  Obit.  11th  Jan- 
uary, 1871,  cet.  65. 

Draper,  William  H.,  M.  D.,  Clinical  Professor  of  the 
Diseases  of  the  Skin  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  Physician  to  Roosevelt  Hospital, 
N.  Y.    Bui.  6. 

Dudley,  William  H.,  M.  D.,  Consulting  Physician  to  the 
Long  Island  College  Hospital,  Brooklyn,  L.  L 

*  Dwight,  William  W.,  M.  D.,  Obit.  11th  July,  1861, 

cet.  54. 


1847. 
1851. 


1858. 


1858. 


1870. 
Original. 
1872. 


1856. 


Original. 


*Earle,  Edward,  M.  D.,  Obit.  21st  August,  1849,  cet.  37. 
*  Elder,  Alexander,  M.  D.,  late  Physician  to  the  Demilt 


Dispensary,  N.  Y. 
70. 


Obit.  3d  February,  1875,  cet. 


Eliot,  Ellsworth,  M.  D.,  late  Vice-President  N.  Y.  State 
Medical  Society  ;  late  President  of  the  New  York 
County  Medical  Society. 

*  Elliot,  George  T.,  M.  D.,  Professor  of  Obstetrics  in 

Bellevue  Hospital  Medical  College ;  Physician  to 
Bellevue  Hospital.  Obit.  28th  January,  1871,  cet.  43. 
Trans.  1  ;  Bui.  2. 

*  Ellis,  Henry  A.,  M.  D.,  Obit.  25th  January,  1876. 

*  Ellis,  Samuel  C,  M.  D.     Obit.  20th  July,  1874,  cet.  71. 
Elsberg,  Louis,  M.  D.,  late  Clinical  Professor  of  the  Dis. 

eases  of  the  Throat  in  the  University  of  the  City  of 
New  York;  Physician  to  Charity  Hospital.    Trans.  2# 
Emmet,  Thomas  Addis,  M.  D.,  Surgeon*  to  the*  New  York 
State  Woman's  Hospital,  N.  Y. 

*  Enos,  Dewitt  C,  M.  D.,  Professor  of  Anatomy  in  the 

Long  Island  Hospital  College  ;  Surgeon  to  the  Brook- 
lyn City  Hospital,  Brooklyn,  L.  I.  Obit.  14th  Decem- 
ber, 1868,  cet.  48. 


1867.       Farley,  James  L.,  M.  D.,  Brooklyn,  New  York. 
1864.       Farnham,  Horace   P.,  M.  D.,  late  Physician  to  the 
Northern  Dispensary,  N.  Y. 
Original  *  Ferguson,  John  T.,  M.  D.,  Obit.  11th  October,  1859, 
cet.  55. 

1847.     *  Ferris,  Floyd  T.,  M.  D.,  Obit.  6th  November,  1855, 
cet.  62. 

1855.       Finnell,  Thomas  C,  M.  D.,  late  Demonstrator  of  Anat- 
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omy  in  the  University  of  the  City  of  New  York  ;  Sur- 
geon to  St.  Vincent's  Hospital,  N.  Y.    Bui.  1. 

1847.     *Fisk,  Lyman,  M.  D.,  Obit.  1st  August,  1859,  cet.  36. 

1847.  Fitch,  James  D.,  M.  D.,  Consulting  Physician  to  the  Col- 
ored Home  for  Indigent  and  Aged,  N.  Y. 

1862.  Flint,  Austin,  M.  D.,  Professor  of  the  Principles  and 
Practice  of  Medicine  and  Clinical  Medicine  in  Belle- 
vue Hospital  Medical  College  ;  Physician  to  Bellevue 
Hospital,  N.  Y. ;  Orator  1868 ;  V.  P.  1871  and  1872  ; 
P.  1873  and  1874;  Trust.  1875,  and  now  in  office. 
Trans.  2  ;  Bui.  3. 

1862.  Flint,  Austin,  Jr.,  M.  D.,  Professor  of  Physiology  in 

Bellevue  Hospital  Medical  College  ;  late  Physician  to 
Bellevue  Hospital,  N.  Y. 

1870.  Foster,  Frank  P.,  M.  D.,  Physician  to  the  New  York 

Dispensary,  N.  Y.    Trans.  1. 
Original.      Foster,  Joel,  M.  D.,  V.  P.  1859  to  1862;  Trust.  1862 
to  1866. 

Original.  *  Foster,  Samuel  Conant,  M.  D.,  late  Physician  to  Belle- 
vue Hospital,  N.  Y. ;  R.  S.  1855  and  1856  ;  Y.  P.  1858 
and  1859;  Orator  1861  and  1862.  Obit.  18th  April, 
1873,  cet.  57.  Trans.  1. 
1874.  Fowler,  George  B.,  M.  D.,  Examiner  hr  Physiology,  Col- 
lege of  Physicians  and  Surgeons,  N.  Y. ;  Surgeon  to 
the  New^York  Dispensary.  Trans.  1. 
1856.  *  Foy,  Michael  E.,  M.  D.,  Surgeon  of  the  38th  Regiment 
New  York  Volunteers.     Obit.  9th  June,  1861. 

Original.  *  Francis,  John  W.,  M.  D.,  late  Professor  of  Obstetrics 
and  Medical  Jurisprudence  in  Rutgers  Medical  College, 
N.  Y.;  Orator  1847;  V.  P.  1847;  P.  1848.  Obit. 
8th  February,  1861,  cet.  72. 

1863.  Francis,  Samuel  W.,  M.  D.,  Newport,  R.  I. 

1871.  Frankel,  Edward,  M.  D.,  Physician  to  Charity  Hospital, 

Physician  to  the  New  York  and  Eastern  Dispen- 
saries, N.  Y. 

1864.  Freeman,  N.  Marston,  M.  D.,  late  Physician  to  the  York- 

ville  Dispensary,  New  York. 

1870.  Frothingham,  "William,  M.  D. 

1871.  Fuller,  Robert  M.,  M.  D. 

1865.  Furman,  G.,  "M.  D. 

1869.  Gallatin,  Albert  H.,  M.  D.,  Professor  of  Analytical 
Chemistry  in  Cooper  Institute,  N.  Y.    Trans.  1. 
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Original.     Garrish,  John  P.,  M.  D.,  late  Physician  to  the  New  York 

Ophthalmic  Hospital,  N.  Y. 
1870.       Gat,  Harvey  S.,  M.  D.,  late  Physician  to  the  New  York 

Lying-in  Asylum. 
1848.       Gescheidt,  Anthony,  M.  D.,  Hastings-on-the-Hudson, 

N.  Y. 

1863.  Gilfillan,  William,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  Long  Island  Hospital  Medical  Col- 
lege, Brooklyn,  L.  I. 

1847.  *  Gilford,  Jacob  T.,  M.  D.,  Obit.  11th  June,  1869,  cet. 
63. 

1856.  Gomez,  Horatio,  M.  D.,  late  Physician  to  the  New  York 
Dispensary,  N.  Y. 

1856.  Gouley,  John  Wm.  S.,  M.  D.,  Professor  of  Diseases  of 
the  Genito-Urinary  System,  in  the  University  of 
the  City  of  New  York ;  Surgeon  to  Bellevue  Hos- 
pital, N.  Y. 

1847.  *  Graham,  John,  M.  D.,  Obit.  20th  May,  1847,  cet.  47. 

1848.  *  Green,  David,  M.  D.,  Obit.  18th  October,  1856,  cet.  60. 
Original.   *  Green,  Horace,  M.  D.,  Professor  of  the  Theory  and 

Practice  of  Medicine  in  New  York  Medical  College. 

Obit.  29th  November,  1866,  cet.  63.  'Trans.  1. 
Original.    *  Greene,  Isaac,  M.  D.,  Obit.  2d  July,  1854,  cet.  38. 
Original.    *  Griscom,  John  H.,  M.  D.,  late  Physician  to  New  York 

Hospital ;  Orator  1854  ;  V.  P.  1854.  Obit.  28th  April, 

1874,  cet.  64.    Trans.  1 ;  Bui.  4. 
1872.       Griswold,  Henry,  M.  D. 

1847.     *  Guernsey,  Peter  B.,  M.  D.,  Croton  Falls,  N.  Y.  Obit. 

26th  November,  1873,  cet.  69. 
1847.     *  Gunn,  Alexander  N.,  M.  D.,  late  Health  Officer  of  the 

Port  of  New  York.     Obit.  20th  December,  1871, 

cet.  60. 

1867.  Hackley,  Charles  E.,  M.  D.,  Physician  to  New  York 
Hospital. 

1875.       Hadden,  Alexander,  M.  D.,  Physician  to  Presbyterian 
Hospital,  N.  Y. 
Original.      Hall,  Edwards,  M.  D. 

Original.      Hall,  Samuel,  M.  D.,  late  Physician  to  the  New  York 
Dispensary. 
1874.       Hall,  W.  H.,  M.  D. 
Original.   *Halsted,  Jonathan,  M.  D.,   Obit.  10th  April,  1856, 
cet.  39. 
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1873.  Hamilton,  Allan  McL.,  Lecturer  on  Diseases  of  Nervous 
System  in  the  Long  Island  College  Hospital.  Trans.  1. 
.1864.  Hamilton,  Frank  H.,  M.  D.,  late  Professor  of  Military 
Surgery  in  Bellevue  Hospital  Medical  College;  Sur- 
geon to  Bellevue  Hospital,  N.  Y.    Bui.  2. 

18*74.  Hanks,  Horace  T.,  M.  D.,  Physician  to  the  Demilt  Dis- 
pensary, New  York;  A.  S.,  now  in  office. 

1857.  Harris,  Elisha,  M.  D.,  late  Registrar  of  Vital  Statistics 
of  the  Health  Department  of  the  City  of  New  York, 
Bui.  3  ;  Pro.  1. 

1859.     *IIarsen,  Jacob,  M.  D.,  Trust.  1862.    Obit.  31st  Decem- 
ber, 1862,  cet.  55. 
Original.    *Hart,  John,  M.  D.,  Obit.  9th  August,  1867,  cet.  57. 

1865.     *Hazlett,  John,  M.  D.,  Obit.  4th  March,  1870,  cet.  53. 

1865.  Hedges,  David  A.,  M.  D.,  Consulting  Physician  of  the 
Northwestern  Dispensary,  N.  Y. 

1871.  Henry,  Morris  H.,  M.  D.,  Surgeon-in-Chief  to  the  New 
York  State  Emigrants'  Hospital,  N.  Y. 

1847.  *Henschel,  Charles,  M.  D.,  late  President  of  the  New 
York  Obstetrical  Society.  Obit.  18th  September, 
1872,  cet.  63. 

1867.       Herrick,  Everett,  M.  D. 

1857.  Herzog,  Max,  M.  D.,  late  Physician  to  the  German  Dis- 
pensary, N.  Y.    Bui.  1. 

1863.  *Hewit,  Henry  S.,  M.  D.,  Lecturer  on  Surgery  in  the 
University  of  the  City  of  New  York ;  Surgeon  to 
Charity  Hospital,  N.  Y.  Obit.  19th  August,  1873, 
cet.  47.    Bui.  1. 

1856.  Heywood,  Charles  F.,  M.  D.,  late  Physician  to  St. 
Luke's  Hospital,  N.  Y. ;  R.  S.  1857  and  1858. 

1856.       Hinton,  John  H.,  M.  D.,  late  Lecturer  on  Surgery  in  the 
University  of  the  City  of  New  York ;  Surgeon  to  the 
Presbyterian  Hospital;  R,  S.  1861  to  1865  ;  L.,  now 
in  office. 
1854.       HmscHj  Simon,  M.  D. 
Original.  *  Hobart,  William  H.,  M.  D.,  Obit.  21st  Jan.,  1857,  cet.  53. 
1847.     *  Hogan,  Daniel  M.,  M.D.,  Obit.  1849. 
1871.       Hogan,  Edward  J.,  M.  D. 
1867.       Hogan,  Michael,  M.  D. 
1854.       Holcombe,  William  F.,  M.  D.,  A.  S.  1856. 
Original.  *  Horsfield,  Thomas  W.,  M.D.,  Obit.  19th  Feb.,  1868, 
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Elected. 

1866. 


1872. 


Original. 


1874. 

1866. 

1867. 
1849. 

1866. 
Original. 

1857. 


1848. 


Howard,  Benjamin,  M.  D.,  late  Professor  of  Clinical  and 
Operative  Surgery  in  Long  Island  Hospital  College ; 
Professor  of  Diseases  of  the  Genito-Urinary  Organs  in 
the  University  of  Vermont. 

Howe,  Joseph  W.,  M.  D.,  Clinical  Professor  of  Surgery 
in  the  University  of  the  City  of  New  York ;  Surgeon 
to  Charity  Hospital,  N.  Y. 

Hubbard,  Samuel  T.,  M.  P.,  Physician  to  the  Presbyte- 
rian Hospital ;  late  President  New  York  County  Med- 
ical Society;  V.  P.  1873  to  1876;  C.  S.  1853  to  1858; 
Trust,  1862  to  1873,  1876,  now  in  office. 

Hudson,  E.  Darwin,  Jr.,  M.  D.,  Professor  of  Principles 
and  Practice  of  Medicine  in  the  Woman's  Medical  Col- 
lege, N.  Y.    Orator,  1875.    Trans.  1. 

Hull,  Joseph  J.,  M.  D.,  late  Surgeon  to  St.  Luke's  Hos- 
pital, N.  Y.  ;  Phvsician  to  the  Nursery  and  Child's 
Hospital,  N.  Y. 

Humphreys,  George  H.,  M.  D. 

*  Hunter,  x\braham  T.,  M.  D.,  Obit.  1st  August,  1849, 

at  52. 

Husted,  Nathaniel  C,  M.  D. 

*  Hutchinson,  Eugene  F.,  M.  D.,  Physician  to  the  New 

York  Dispensary.    Obit.  2d  March,  1848,  cet.  24. 
Hutchison,  Joseph  C,  M.  D.,  late  Professor  of  Operative 
Surgery  in  Long  Island  Hospital  College ;  Surgeon  to 
Brooklvn  City  Hospital,  Brooklyn,  L.  I. ;  Y.  P.  1869 
to  1873.     Trans.  1. 
*Hyslop,  James,  M.D.,  Obit.  17th  May,  1870,  (et.  53. 


1850.     *  Isaacs,  Charles  E.,  M.D.,  Brooklyn,  L.  I.,  Y.  P.  1858. 

Obit.  16th  June,  1860,  cet  48.    Trans.  4. 
1875.       Ives,  Frank  L.,  M.  D. 
Original.   *  Ives,  George  W.,  M.  D.,  Obit.  6th  December,  1874, 

(et.  55. 

Original.      Ives,  John,  M.  D. 


Original. 
1857. 


1853. 


Jackson,  William  H.,  M.  D. 

Jacobi,  Abraham,  M.  D.,  Clinical  Professor  of  the  Dis- 
eases of  Children  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  Physician  to  the  German  and  Mount 
Sinai  Hospitals,  N.  Y.    Bui  1. 

Janes,  Edward  H.,  M.  D.,  Professor  of  Hygiene  in  the 
Woman's  Medical  College,  N.  Y. ;  Assistant  Sanitary 
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Superintendent  of  the  Health  Department  of  the  City 
of  New  York  ;  R.  S.  1868  to  1871. 

1867.  Janvrin,  Joseph  E.,  M.  D.,  Assistant-Surgeon  to  the 
Woman's  Hospital  of  the  State  of  N.  Y. 

1852.  Jenkins,  J.  Foster,  M.  P.,  Consulting  Physician  to  St. 
John's  Riverside  Hospital,  Yonkers,  N.  Y. 

1855.  Johnson,  Laurence,  M.  D.,  Physician  to  the  Demilt  Dis- 
pensary. 

1855.  *  Johnson,  William  J.,  M.  D.,  Obit.  22d  September,  1860, 

cet.  55. 

Original.  *  Johnston,  Frank  IT.,  M.  D.,  Physician  to  the  New  York 
Hospital;  V.  P.  1847.  Obit.  7th  January,  1858, 
cet.  61. 

1851.       Jones,  Alanson  S.,  M.  D.,  late  Surgeon  of  Police. 

1856.  *  Jones,  E.  Lee,  M.D.,  Obit.  30th  January,  1876,  cet.  46. 
1847.       Jones,  William  W.,  M.  D.,  late  Physician  to  St.  Luke's 

Hospital,  N.  Y. 

1872.  Judso:n,  Adoniram  B.,  A.  M.,  M.  D,  Assistant  Surgeon  to 
the  New  York  Orthopedic  Dispensary  and  Hospital. 
Trans.  1. 

1857.  *Kammerer,  Joseph,  M..  D.,  Professor   of  Diseases  of 

Women  and  Children  in  the  University  of  the  City  of 
New  York.  Trans.  1  ;  Bui.  2.  Obit.  10th  June, 
1875,  cet.  53. 

1876.       Katzenbach,  W.  H.,  M.  D.,  Physician  to  Bellevue  Hos- 
pital Dispensary,  N.  Y. 
Original.  *  Kearney,  Ravaud,  M.  D.,  Obit.  21st  March,  1849,  cet.  26. 
Original.      Keene,  Stephen  S.,  M.  D.,  Providence,  R.  I. 
1847.       Kennedy,  James,  M.  D.,  late  Vice-President  of  the  New 

York  County  Medical  Society. 
1863.       Kerrigan,  Joseph  A.,  M.  D.,  Surgeon  to  St.  Vincent 
Hospital,  N.  Y. 
Original.     Kilbourne,  J.  Sage,  M.  D. 
1854.     *  Kimbark,  Everett  H.,M.D.,  Obit.  29th  August,  1872, 
cet.  53. 

1851.  *  Kingsbury,  George  H.,  M.  D.,  Obit.  4th  May,  1852, 
♦  cet.  31. 

Original.  *  Kissam,  Richard  S.',  M.  D.,  late  Professor  of  Surgery  in 
Castleton  Medical  College,  Vt. ;  Trust.  1853  to  1860. 
Obit.  28th  November,  1861,  cut.  53. 
1874.       Knapp,  Herman,  M.  D.,  Surgeon  in  Charge  of  the  New 
York  Ophthalmic  and  Aural  Institute;   Lecturer  on 
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Elected. 

Diseases  of  the  Eye  and  Ear  in  the  College  of  Physi- 
cians and  Surgeons,  N.  Y. 
1876.       Knight,  James,  M.  D.,  Resident  Physician  and  Surgeon 
to  the  Hospital  for  the  Relief  of  Ruptured  and  Crip- 
pled, N.  Y. 

1854.  *  Krackowizer,  Ernst,  M.  D.,  Surgeon  to  the  New  York 
Hospital ;  Surgeon  to  the  German  Hospital,  N.  Y. 
Trans.  2  ;  Bui.  2.    Obit.  23d  September,  1875,  cet.  53. 


1865.       Lawrence,  Jonathan  S.,  M.  D. 

1869.  Leale,  Charles  A.,  M.  D.,  late  Surgeon  in  Charge  of 
Officers'  Wards,  and  Executive  Officer  U.  S.  Army 
General  Hospital,  Washington  ;  late  Physician  to  the 
Northwestern  Dispensary,  N.  Y.    Trans.  3. 

1854.  Leaming,  James  R.,  M.  D.,  Emeritus  Professor  of  Prin- 

ciples and  Practice  of  Medicine  in  the  Woman's  Medi- 
cal College,  N.  Y. ;  Physician  to  St.  Luke's  Hospital, 
N.  Y.    Trans.  2  ;  Bui.  3. 

1869.       Lee,  Charles  C,  M.  D.,  Surgeon  to  Charity  Hospital,  N.  Y. 

1874.  Lefferts,  George  M.,  M.  D.,  Physician  to  the  Demilt 
Dispensary,  N.  Y. ;  Clinical  Professor  of  Laryngoscopy 
and  Diseases  of  the  Throat  in  College  of  Physicians 
and  Surgeons,  N.  Y. 

1872.  Leo,  Simeon  N.,  M.  D.,  Physician  to  the  Home  for  Aged 
Hebrews,  N.  Y. 

1850.  *Leo  Wolfe,  George,  M.  D.,  Obit.  14th  March,  1855, 

cet.  40. 

Original.      Leo  Wolfe,  Morris,  M.  D. 

1851.  *Leveridge,  Benjamin  C,  M.  D.,  Obit.  16th  April,  1862, 

cet.  63. 

1856.  Lidell,  John  A.,  M.  D.,  late  Surgeon  to  Bellevue  Hos- 
pital, N.  Y.  Trans.  1. 
Original.  Linsly,  Jared,  M.  D.,  Consulting  Physician  to  the  Pres- 
byterian Hospital,  New  York  Lying-in  Asylum,  and 
to  the  New  York  Dispensary.  Trust.  1865  to  1870. 
1864.  Little,  James  L.,  M.  D.,  Lecturer  on  Operative  Surgery 
in  the  College  of  Physicians  and  Surgeons,  N.  Y. ; 
Surgeon  to  St.  Luke's  and  St.  Vincent's  Hospitals,  N.  Y. 

1855.  Livingston,  Watts  C,  M.  D.,  late  Physician  to  Demilt 

Dispensary,  N.  Y. 
1876.       Lockrow,  A.  V.  B.,  M.  D.,  Physician  to  Demilt  Dispen- 
sary, N.  Y. 

1861.     *Loines,  Jonas  T.,  M.  D.,  Vaccine  Physician  to  the  East- 
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Elected. 


1863. 


1876. 
1869. 


1876. 
1871. 


1875. 
1847. 


em  Dispensary,  N.  Y.  Obit.  15th  December,  1873, 
cet.  52. 

Loomis,  Alfred  L.,  M.  D.,  Professor  of  Pathology  and 
Practice  of  Medicine  in  the  University  of  the  City  of 
New  York ;  Physician  to  Bellevue  Hospital,  N.  Y. 
Trans.  1 ;  Bui.  3. 

Lordly,  J.  E.  M.,  M.  D. 

Loring,  Edward  G.,  M.  D.,  Consulting  Surgeon  to  St. 
Luke's  and  the  Brooklyn  Eye  and  Ear  Hospitals ;  Sur- 
geon to  the  New  York  Eye  and  Ear  Infirmary. 
Trans.  1. 

Ludlum,  W.  S.,  M.  D.,  Physician  to  Demilt  Dispensary. 

Lusk,  William  T.,  M.  D.,  Professor  of  Obstetrics  and  the 
Diseases  of  Women  and  Clinical  Midwifery  in  Belle- 
vue Hospital  Medical  College,  N.  Y. ;  Physician  to 
the  Bellevue  Hospital,  N.  Y. 

Lynch,  Patrick  J.,  M.  D. 
*  Lyon,  James  L.,  M.  D.,  Obit.  24th  December,  1858,  cet.  50. 


1864.  MacGregor,  James  R.,  M.  D. 

1857.     *  McAllister,  George,  M.  D.,  Obit.  29th  July,  1864,  a>t.  37. 
1866.       McClellan,  Christopher  R.,  M.  D.,  Brooklyn,  L.  I. 
Original.   *  McClelland,  John,  M.  D.,  late  Physician  to  the  New 
York  City  Lunatic  Asylum.     Obit.  20th  February, 
1875,  cet.  69. 

Original.  McCready,  Benjamin  W.,  M.  D.,  late  Professor  of  Ma- 
teria Medica  in  Bellevue  Hospital  Medical  College  ; 
Consulting  Physician  to  Bellevue  Hospital,  N.  Y. 

1847.  *  McDonald,  James,  M.  D.,  late  Physician  to  Bloomingdale 
Lunatic  Asylum,  N.  Y.     Obit.  5th  May,  1859,  cet.  45. 

1876.  McLane,  J.  W.,  M.  D.,  Adjunct  Professor  of  Obstetrics  to 
College  of  Physicians  and  Surgeons,  N.  Y.  ;  Physician 
to  St.  Luke's  Hospital,  N.  Y. 

1857.  McLeod,  S.  B.  Wylie,  M.  D.,  late  Physician  to  the  New 
York  Lying-in  Asylum. 

1865.  McMillan,  Charles,  M.  D.,  late  Physician  to  the  Orphan 

Asylum  of  the  Protestant  Episcopal  Church,  N.  Y. 

1847.  *  MacNeven,  William  H.,  M.  D.,  late  Physician  to  the 

New  York  Dispensary,  N.  Y.  Obit.  12th  May,  1854, 
cet.  38. 

1848.  McNulty,  John,  M.  D.,  late  Surgeon  U.  S.  Volunteers. 

Bui.  1. 

Original.  *  Manley,  James  R.,  M.  D.,  late  Lecturer  on  Obstetrics  in 
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Elected. 

the  College  of  Physicians  and  Surgeons,  X.  Y.  ;  V.  P. 
1849;  Orator  1848.  Obit.  21st  November,  1857, 
cet.  70. 

1876.  Manx,  ML  D.,  M.D.,  Physician  to  the  New  York  Dispen- 
sary ;  Lecturer  on  the  Microscope  as  an  Aid  to  Diag- 
nosis in  the  College  of  Physicians  and  Surgeons,  N.  Y. 
Original.  Markoe,  Thomas  M.,  M.  D.,  Professor  of  Surgery  in  the 
College  of  Physicians  and  Surgeons,  N.  Y. ;  Surgeon 
to  Bellevue  and  Roosevelt  Hospitals,  N.  Y. ;  L.  1847. 
Bui.  1. 

1847.     *  Martin,  Joseph,  M.D.,  Obit.  26th  April,  1864,  cet.  67. 

.    Bui  2. 
1872.       Martin,  T.  Dwight,  M.  D. 
Original.  *  Marvin,  David  D.,  M.  D.,  Obit.  21st  October,  1852, 
cet.  40. 

1872.       Mason,  John  J.,  M.  D.,  Physician  to  Hospital  for  Epilep- 
tics and  Paralytics,  BlackwelTs  Island,  N.  Y. 

1847.  Maxwell,  William  H.,  M.  D.,  Consulting  Surgeon  to  the 

New  York  Dispensary. 

Original.  *  Meikleham,  David  S.,  M.  D.,  Obit.  20th  November, 
1849,  cet.  45. 

1874.       Metcalfe,  Francis  J.,  M.  D.,  Physician  to  New  York 
Dispensary. 

Original  Metcalfe,  John  T.,  M.  D.,  Emeritus  Professor  of  Clini- 
cal Medicine  in  the  College  of  Physicians  and  Sur- 
geons, N.  Y. ;  Consulting  Physician  to  Bellevue,  St. 
Luke's,  and  Roosevelt  Hospitals.    Trans.  1  ;  Bui.  2. 

1S4S.     *  Miller,  John,  M.  D.,  Obit.  13th  January,  1863,  cet.  56. 

1848.  *  Miller,  Wm.  Ellison,  M.  D.,  Obit.  16th  January,  1852, 

cet.  52. 

1848.     *  Mixer,  William,  M.  D.,  Obit.  16th  November,  1859, 
cet.  45. 

Original.  *  Mixer,  William  W.,  M.  D.,  Y.  P.  1848.  Obit.  20th 
March,  1863,  cet.  83. 

1847.  Mitchell,  Chauxcey  L.,  M.  D.,  late  Professor  of  Obstet- 

rics in  Castleton  Medical  College,  Yt. ;  Consulting 
Physician  to  St.  Mary's  Hospital.    Brooklyn,  L.  I. 

1852.       Moxell,  Joseph  A.,  M.  D. 

1871.       Moxell,  Joseph  S.,  M.  D. 

1848.  *  Moore,  Samuel  W.,  M.  D.,  late  Physician  to  the  New 

York  Hospital.     Obit.  25th  August,  1854,  cet.  68. 

1849.  *Morax,  Thomas,  M.  D.,  Obit.  1853. 
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Elected. 

1870.       Morris,  Moreau,  M.  D.,  late  Sanitary  Inspector  of  the 
Health  Department  of  the  City  of  New  York. 

1870.  Morris,  Stuyvesant  F.,  M.  D.,  Physician  to  the  New 

York  Dispensary. 

1869.       Morton,  Jeremiah  C,  M.D.,  Physician  to  the  Northern 
Dispensary. 

1874.  Mosher,  Jacob  S.,  M.  D.,  Albany,  N.  Y. 

Original.  *  Mott,  Valentine,  M.  D.,  LL.  D.,  Professor  of  Surgery  in 
the  University  of  the  City  of  New  York ;  Consulting  Sur- 
geon to  New  York  and  Bellevue  Hospitals;  P.  1849 
and  1857.     Obit.  26th  April,  1865,  cet.  79.    Trans.  4. 

1875.  Munde,  Paul  F.,  M.  D.,  Assistant  Surgeon  to  the  Woman's 

Hospital,  N.  Y. 

1871.  Neftel,  William  B.,  M.  D. 

1848.     *Neilson,  John,  M.  D.,  Obit.  19th  June,  1857,  cet.  82. 
1852.     *  Nelson,  James  B.,  M.  D.,  Obit.  28th  September,  1874 , 
cet.  61. 

1874.       Nesmith,  Robert  D.,  M.  D. 
1847.       Nichols,  Elias  S.,  M.  D. 
1859.       Nichols,  Truman,  M.  D. 

1873.       Nicoll,  Henry  D.,  M.  D.,  Physician  to  the  Presbyterian 
Home  for  Aged  Women,  N.  Y. 

1861.  Noeggerath,  Emil,  M.  D.,  late  Professor  of  Clinical  Mid- 

wifery in  New  York  Medical  College ;  Physician  to 
the  German  Hospital,  N.  Y.    Bui.  2. 
1871.     *  Nott,  Josiah  Clark,  M.  D.,  late  Professor  of  Surgery  in 
Mobile  Medical  College.     Obit.  31st  March,  1873, 
cet.  69. 

1862.  Noyes,  Henry  D.,  M.  D.,  Professor  of  Ophthalmology 

and  Otology  in  Bellevue  Hospital  Medical  College, 
N.  Y. ;  Surgeon  to  the  New  York  Eye  and  Ear  In- 
firmary.   Bui.  2. 

Original.  *Ogden,  Benjamin,  M.  D.,  late  Physician  to  the  Bloom- 
ingdale  Asylum  for  the  Insane;  Consulting  Physician 
to  St,  Luke's  Hospital,  N.  Y. ;  Trust.  1853  to  1859, 
1861.  Obit.  18th  June,  1867,  cet.  69. 
1862.  Ordronaux,  John,  M.  D.,  late  Professor  of  Medical  Ju- 
risprudence in  Law  School  of  Columbia  College ;  Ora- 
tor 1865. 

1873.       Orton,  Samuel  II.,  M.  D. 

1861.       Otis,  Fessenden  N.,  M.  D.,  Clinical  Professor  of  Venereal 
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Elected. 

1870. 
1857. 
1855. 


Diseases  in  the  College  of  Physicians  and  Surgeons, 
N.  Y. ;  Surgeon  to  Charity  Hospital,  N.  Y. 

O'Meagher,  William,  M.  D.,  late  Physician  to  the  New- 
York  Dispensary. 
*  O'Reilly,  John,  M.D.,  Obit.  6th  December,  1868,  cet- 
55.    Trans.  1. 

O'Sullivan,  Richard  J.,  M.  D.,  Consulting  Physician  to 
the  Eastern  Dispensary,  N.  Y. 


1871. 
1864. 

1851. 
1869. 


1873. 
Original. 


1874. 
1847. 

1847. 
1858. 


Original, 
1850. 

1870. 


Packard,  Charles  AY.,  M.  D.,  Physician  to  St.  Luke's 
Hospital,  N.  Y. 

Paine,  Martyn,  A.M.,  M.  D.,  LL.  D.,  Emeritus  Professor 
of  the  Institutes  of  Medicine,  Materia  Medica,  and 
Therapeutics,  in  the  University  of  the  City  of  New- 
York. 

Palmer,  Lucius  N.,  M.  D.,  Physician  to  the  Brooklyn 
Dispensary  and  Hospital,  E.  D.   Brooklyn,  L.  L 

Pardee,  Charles  L,  M.  D.,  Professor  of  Diseases  of  the 
Ear  in  the  Medical  Department  of  the  University  of 
the  City  of  New  York;  Surgeon  to  the  Manhattan 
Eye  and  Ear  Hospital,  N.  Y. 

Parigot,  Julius,  M.  D.    Bui,  2. 

Parker,  Willard,  M.  D.,  Professor  of  Clinical  Surgery 
in  the  College  of  Physicians  and  Surgeons,  N.  Y. ; 
Consulting  Surgeon  to  the  New  York,  Bellcvue,  and 
Roosevelt  Hospitals,  N.  Y.;  Trust.  1851 ;  Y.  P.  1853  ; 
P.  1856.    Bui.  2. 

Parker,  Willard,  Jr.,  M.  D. 
*  Parkinson,  William  B.,  M.  D.,  Physician  to  the  New 

York  Dispensary.     Obit.  11th  May,  1856,  cet.  45. 
*Paul,  James  C,  M.D.,  Obit.  5th  May,  1859. 

Peaslee,  Edmund  R.,  M.  D.,  LL.  D.,  Professor  of  Gynae- 
cology in  Bellevue  Hospital  Medical  College ;  late  Pro- 
fessor of  Anatomy  in  the  New  York  Medical  College ; 
late  Professor  of  the  Diseases  of  W^omen  in  Albany 
Medical  College,  N.  Y. ;  Surgeon  to  the,  New  York 
State  Woman's  Hospital,  N.  Y. ;  Orator  1858;  Y.  P. 
1868  to  1871;  P.  1871  and  1872;  Trus.  1873,  now 
in  office.  Trans.  4 ;  Bui.  5. 
*Pennell,  Richard,  M.  D.,  Obit.  11th  April,  1861,  cet.  62. 

Peters,  George  A.,  M.  D.,  Surgeon  to  the  New  York 
and  St.  Luke's  Hospitals,  N.  Y. ;  A.  S.  1852. 

Peters,  John  C,  M.  D.,  late  President  of  the  Medical 
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Fellows  of  the  Academy. 


Elected. 

1874. 
Original. 
Original. 

1875. 


1867. 
1873. 

1865. 


Original. 
1867. 

1869. 


1856. 
1847. 


1870. 


Original. 

Original. 
1861. 

1871. 


Journal  Association  of  the  City  of  New  York;  Presi- 
dent of  the  Neurological  Society.    Trans.  1. 
Peugnet,  Eugene,  M.  D. 

*  Phillips,  Samuel  B.,  Obit.  3d  March,  1857,  cet.  54. 

*  Piatt,  William  F.,  M.D.,  Obit.  6th  May,  1848,  cet.  42. 
Piffard,  Henry  G-.,  A.  M.,  M.  D.,  Professor  of  Derma- 
tology in  the  University  of  the  City  of  New  York ; 
Surgeon  to  the  Charity  Hospital,  and  to  the  New  York 
Dispensary  for  the  Diseases  of  the  Skin,  etc.,  etc. 
Trans.  1. 

Pinckney,  Howard,  M.  D.,  Assistant  Surgeon  to  the  New 
York  Eye  and  Ear  Infirmary,  N.  Y. 

Polk,  William  M.,  M.  D.,  Professor  of  Materia  Medica 
and  Therapeutics  and  Clinical  Medicine  in  Bellevue 
Hospital  Medical  College ;  Physician  to  Bellevue  Hos- 
pital, N.  Y. 

Pomeroy,  Oren  D.,  M.  D.,  Surgeon  to  the  Manhattan  Eye 
and  Ear  Hospital,  N.  Y.  ;  late  Physician  to  the  North- 
ern Dispensary,  N.  Y. 

Pond,  James  O.,  M.  D.,  T.,  since  1848,  now  in  office. 

Pooley,  J.  H.,  Jr.,  M.  D.,  Professor  of  Surgery  in  Starling 
Medical  College,  Ohio. 

Pooley,  Thomas  R.,  M.  D.,  Surgeon  to  Charity  Hospital, 
N.  Y.,  Assistant-Surgeon  to  the  New  York  Ophthalmic 
and  Aural  Institute. 

*  Porter,  Mortimer  G.,  M.  D.,  Obit.  24th  November,  1863, 

est.  37.    Bui.  1. 

Post,  Alfred  O,  M.  D.,  President  of  the  Medical  Faculty, 
and  Professor  Emeritus  of  Clinical  Surgery  in  the 
University  of  the  City  of  New  York;  Consulting 
Surgeon  to  the  New  York  Hospital ;  Surgeon  to  the 
Presbyterian  Hospital;  Orator  1849;  Y.  P.  1861  to 
1866;  P.  1867-1868  ;  Bui.  4;  Pro.  1. 

Post,  William,  H.  B.,  M.  D.,  Sanitary  Inspector,  Health 
Department  of  the  City  of  New  York;  A.  S.  1871  to 
1874. 

*  Power,  William,  M.  D.,  Obit.  14th  September,  1858, 

cet.  60. 

*  Pratt,  Peter,  M.D.,  Obit.  1860,  cet.  52. 

Prince,  Christopher,  M.  D.,  late  Surgeon  New  York 

Police.    Bui.  2. 
Purdy,  Alfred  E.  M.,  M.  D.,  late  Surgeon  New  York 

Police. 
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Elected. 

Original.      Purdy,  Alfred  S.,  M.  D. 

Original.     Purdy,  Samuel  A.,  M.D.,  R.  S.  1853  and  1854. 

Original.  Purple,  Samuel  S.,  M.  D.,  Honorary  Member  of  the 
Medical  Society  of  the  State  of  New  York ;  late 
Physician  to  the  New  York  Dispensary ;  V.  P.  1872 
to  1874,  P.  1875,  now  in  office.  Trans.  1  ;  Pro.  1. 
1847.       Putnam,  Frederick  A.,  M.  D. 


1876.       Quackenbos,  H.  F.,  M.  D. 


1876.       Raborg,  S.  A.,  M.  D.,  House  Surgeon  to  Central  Dispen- 
sary, N.  Y. 
1875.       Ramsdell,  Edwin  D.,  M.  D. 
1851.       Randolph,  Israel,  M.  D. 
1863.       Ranney,  Henry  D.,  M.  D. 
1859.       Ranney,  Lafayette,  M.  D. 

1851.  *  Ranney,  Moses  H.,  Physician  to  the  New  York  City 
Lunatic  Asylum.  Obit.  7th  December,  1864,  cet.  50. 
Bui.  1. 

1856.       Raphael,  Benjamin  I.,  M.  D.,  late  Professor  of  Surgery 
in  New  York  Medical  College;  Surgeon  to  Mount 
Sinai  Hospital,  N.  Y. 
1859.     *Ray,  Robert,  Jr.,  M.  D.,  Obit.  3d  July,  1860,  cet.  27. 
Original.  *  Reese,  David  Meredith,  M.  D.,  late  Professor  of  the 
Principles  of  Surgery  in  Castleton  Medical  College. 
Obit.  13th  May,  1861,  cet.  60. 
1872.       Reinfelder,  Max  J.,  M.  D.,  Physician  to  St.  John's  River- 
side Hospital,  Yonkers,  N.  Y. 
1866.       Reynolds,  James  B.,  M.  D.,  Physician  to  the  Nursery 

and  Child's  Hospital,  N.  Y. 
1855.       Richards,  Joseph  W.,  M.  D. 
1874.       Robert,  Chas.  S.,  M.  D. 
1874.       Roberts,  Nathan  S.,  M.  D. 
Original.   *  Roberts,  William  C,  late  Physician  to  the  Northern 
Dispensary,  N.  Y. ;  Orator  1859,  V.  P.  1870  to  1873. 
Obit.  9th  December,  1873,  cet.  63.    Bui.  6. 
Original.  *  Robeson,  Abel  B.,  Physician  to  Bellevue  Hospital,  N.  Y. 
Obit.  22d  March,  1853,  cet.  36. 
1872.       Robie,  John  W.,  M.  D.,  Physician  to  the  Masonic  Board 

•    of  Relief,  New  York. 
1869.       Rockwell,  Alphonzo  D.,  M.  D.    Bui.  1. 
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Fellows  of  the  Academy. 


Elected. 

Original.     Rockwell,  William,  M.  D.,  Obit.  30th  December,  1887, 
cet.  67. 

1873.  *  Rodenstein,  Charles  F.,  M.  D.,  Physician  to  the  New 

York  Catholic  Protectory,  Fordham,  N.  Y.,  Obit.  18th 

March,  1876,  cet.  49. 
1862.       Rodenstein,  Louis  A.,  M.  D. 
Original   *Rodgers,  John  Kearny,  M.  D.,  Surgeon  to  the  New 

York  Hospital;  V.  P.  1848  to  1851;  Trust.  1851. 

Obit.  9th  November,  1851,  cet.  59. 
1847.     *  Rogers,  J.  Smyth,  M.  D.,  late  Professor  of  Materia 

Medica  in  the  New  York  College  of  Pharmacy.  Obit. 

29th  March,  1851,  cet.  57. 

1872.  Roof,  Stephen  W.,  M.  D. 

1865.  Roosa,  D.  B.  St.  John,  M.  D.,  Professor  of  Ophthalmology 
and  Otology  in  the  University  of  the  City  of  New 
York;  Surgeon  to  the  Manhattan  Eye  and  Ear  Hos- 
pital, N.  Y. ;  Orator  1874.    Bui.  1. 

1862.  Rosenberg,  Emil,  M.  D.,  Physician  to  the  German  Dis- 
pensary, N.  Y. 

1858.  Ross,  James,  M.  D.,  late  Physician  to  the  Northern  Dis- 
pensary, N.  Y. 

1871.  Russel,  Charles  P..  M.D.,  Sanitary  Inspector  of  the  Health 
Department  of  the  City  of  New  York.    Trans.  2. 

Original.      Sabine,  Gustavus  A.,  M.  D.,  Consulting  Physician  to  the 
New  York  State  Woman's  Hospital,  N.  Y. 

1874.  Sabine,  Thos.  T.,  M.  D.,  Adjunct  Professor  of  Anatomy 

College  of  Physicians  and  Surgeons  of  New  York  ; 
Surgeon  to  St.  Luke's  Hospital,  N.  Y. 

1873.  Satterlee,  F.  Le  Roy,  M.  D.,  Professor  of  Chemistry, 

Materia  Medica,  and  Therapeutics  in  the  New  York 
College  of  Dentistry. 
1864.        Satterlee,  Richard  S.,  M.  D.,  Brigadier-General  U.  S. 
Array. 

Original.  Sayre,  Lewis  A.,  M.  D.,  Professor  of  Orthopedic  Surgery 
Fractures  and  Dislocations,  and  Clinical  Surgery,  in 
Bellevue  Hospital  Medical  College,  N.  Y. ;  Surgeon 
to  Bellevue  Hospital,  N.  Y.  Trans.  1  ;  Bui.  2. 
1852.  *  Schilling,  Ernst,  M.  D.,  Physician  to  New  York  State 
Emigrant  Hospital,  N.  Y.  Obit.  25th  April,  1872, 
cet.  62. 

Original.  *  Schmidt,  John  W.,  Jr.,  M.  D.,  Surgeon  to  St.  Vincent's 
Hospital,  N.  Y.     Obit.  1857,  cet.  50. 
1847.        Schrimer,  William,  M.  D. 
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Elected. 

1874.        Schultze,  Louis  R,  M.  D. 

1873.  Seguin,  Edward  C,  M.  D.,  Physician  to  the  Hospital  for 
Epileptics  and  Paralytics ;  Clinical  Professor  of  Dis- 
eases of  the  Mind  and  Nervous  System  in  the  College 
of  Physicians  and  Surgeons,  N.  Y.    Trans.  1. 

1870.  Sell,  E.  H.  M.,  M.  D'.,  Physician  to  the  Northwestern 
Dispensary,  N.  Y. 

1856.  *  Sewall,  John  G.,  M.  D.,  Physician  to  the  Northwestern 
Dispensary,  N.  Y.  Obit.  18th  January,  1874,  cet.  51. 
Original.  *  Shanks,  John,  M.  D.,  Obit.  10th  August,  1870,  cet.  69. 

1862.  *  Sheppard,  John  W.,  M.  D.,  Obit.  5th  October,  1868,  cet. 
46. 

Original.  *  Sherwood,  Burritt,  M.  D.,  Obit.  10th  August,  1854, 
cet.  53. 

1856.        Sims,  J.  Marion,  M.D.,  Orator  1857.  Bui.  2. 

1876.  Smith,  A.  A.,  M.  D.,  Physician  to  the  Dernilt  Dispensary 
N.  Y. ;  Lecturer  Adjunct  upon  Clinical  Medicine  in 
Bellevue  Hospital  Medical  College,  N.  Y. 

.Original.  *  Smith,  David,  M.  D.,  Obit.  16th  January,  1867,  cet.  57. 

1870.     *  Smith,  David  A.,  M.D.,  Obit.  9th  April,  1872,  cet.  28. 
Original.  *  Smith,  Gilbert,  M.  D.,  Obit.  16th  July,  1851,  cet.  80. 
1858.        Smith,  Gouverneur  M.,  M.  D.,  Physician  to  the  New 
York  and  Presbyterian  Hospitals  ;  L.  1861, 1862  ;  Ora- 
tor 1869;  V.  P.  1875,  now  in  office.     Trans.  5; 
Bui.  3. 

1864.  Smith,  Hanbury,  M.  D. 
1853.        Smith,  James  O.,  M.  D. 

1867.  Smith,  Jerome  C,  M.  D.,  late  Physician  to  the  North- 
eastern Dispensary,  N.  Y. 
Original.  *  Smith,  Joseph  Mather,  M.  D.,  Professor  of  the  Theory 
and  Practice  of  Medicine,  and  subsequently  of  Materia 
Medica  and  Clinical  Medicine  in  the  College  of  Physi- 
cians and  Surgeons,  N.  Y.,  1826-1866;  Physician  to 
New  York  Hospital;  Orator  1850;  Y.  P.  1850  and 
1851;  P.  1854.  Obit.  22d  April,  1866,  cet.  77. 
Bui.  2. 

1856.  Smith,  J.  Lewis,  M.  D.,  Physician  to  Charity  and  Infant 
Hospitals,  N.  Y.    Trans.  2. 

1866.        Smith,  Oscar  G.,  M.  D.,  Physician  to  Nothern  Dispensary. 

1855.  Smith,  Stephen,  M.  D.,  Professor  of  Orthopedic  Surgery 
and  Surgical  Jurisprudence  in  the  University  of  the 
City  of  New  York ;   late  Professor  of  Anatomy  in 
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Elected. 

Bellevue  Hospital  Medical  College,  N.  Y. ;  Surgeon  to 
Bellevue  Hospital;  Orator  1867.    Bui.  1. 

1870.        Snelling,  Frederick  G.,  M.  D. 

1847.     *  Snowden,  John,  M.  D.,  Obit.  22d  January,  1848. 

1864.  Speir,  S.  Fleet,  M.  P.,  Surgeon  to  the  Brooklyn  City 

Hospital,  Brooklyn,  L.  L 
Original.  *  Spring,  Edward,  M.  D.,    Obit.  13th  February,  1850, 
Get.  51. 

1859.        Squibb,  Edward  R.,  M.  D.,  Brooklyn,  L.  T.    Bui.  4. 
1876.        Stanley,  C.  Graham,  M.  D. 
Original.  *  Stearns,  John,  M.  D.,  P.  1847.     Obit.  17th  March, 

1848,  cet.  78. 

Original.  *  Stephenson,  Mark,  M.  D.,  Physician  to  the  Ophthalmic 
Hospital,  N.  Y.     Obit.  28th  August,  1865,  cet.  62. 

Original.  *  Stevens,  Alexander  H.,  M.  D.,  LL.  D.,  Emeritus  Pro- 
fessor of  Surgery  in  the  College  of  Physicians  and 
Surgeons,  N.  Y. ;  Consulting  Surgeon  to  New  York 
Hospital ;  P.  1851.  Obit.  30th  March,  1869,  cet.  79. 
1847.  *  Stewart,  James,  M.  D.,  Consulting  Physician  to  the 
Northern  Dispensary,  N.  Y.  Obit.  12th  September, 
1864,  cet.  65.  Trans.  1. 
1847.      *  Stickney,  Josiah  Dwight,  M.  D.,  Obit.  30th  September, 

1849,  cet.  34. 

1865.  *  Stiles,  R.  Cresson,  M.  D.,  Professor  of  Physiology  in 

Berkshire  Medical  Institution,  Mass. ;  Consulting  Phy- 
sician to  Kings  County  Hospital,  L.  I.     Obit.  17th 
April,  1873,  cet.  42. 
1876.        Stimson,  D.  M.,  M.  D.,  Professor  of  Anatomy  in  the  Wom- 
an's Medical  College  of  the  New  York  Infirmary. 

Original.  *  Stimpson,  Edwin  B.,  M.  D.,  late  Physician  to  the  New 
York  Lying-in  Asylum.  Obit.  15th  May,  1858, 
cet.  36. 

1865.        Stirling,  Thomas  B.,  M.  D.,  Resident  Physician  New 
York  Lying-in  Asylum. 

1876.        St.  John,  Samuel  B.,  M.  D.,  Physician  to  New  York 
Dispensary. 

Original.  *  Stone,  John  O.,  M.  D.,  late  Surgeon  to  Bellevue  Hospital, 

N.  Y.     Obit.  7th  June,  1876,  cet.  63.    Bui.  1. 
Original.      Storer,  Ebenezer,  M.  D. 

1874.        Straciian,  A.  Russell,  M.  D. 

1859.        Swan,  Charles  Y.,  M.  D. 
Original.  *  Sweeney,  Hugh,  M.  D.,  Obit.  15th  Sept.,  1857,  cet.  52. 
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Elected 

1851.      *  Sweeney,  James,  M.  D.,  Obit.  1872. 

1847.  *  Swett,  John  A.,  M.  D.,  Professor  of  the  Theory  and 

Practice  of  Medicine  in  the  University  of  the  City  of 
New  York ;  Physician  to  the  New  York  Hospital ; 
Orator  1853.     Obit.  18th  September,  1854,  cet  45. 

1866.  *  Swift,  Foster,  M.  D.,  late  Professor  of  Obstetrics  and  the 

Diseases  of  Women  and  Children  in  Long  Island  Hos- 
pital College,  Brooklyn,  L.  I.  Obit.  10th  May,  1875, 
cet.  41. 

1876.  Swift,  Samuel,  M.  D.,  Physician  to  St.  John's  Riverside 
Hospital,  Yonkers,  N.  Y. 

Original.  *Taft,  Marcus  L.,  M.  D.,  A.  S.  1848.     Obit.  8th  Febru- 
ary, 1850,  cet.  29. 
1872.       Tauszky,  Rudolph,  M.  D. 

1867.  Taylor,  Charles  F.,  M.  D.,  Surgeon  to  the  Orthopaedic 

Dispensary,  N.  Y.    Bui.  2. 

Original.  Taylor,  Isaac  E.,  M.  D.,  President  of,  and  Emeritus  Pro- 
fessor of  Obstetrics  and  the  Diseases  of  Women  in 
Bellevue  Hospital  Medical  College,  N.  Y. ;  Consulting 
Physician  to  Bellevue,  Charity,  and  Infants'  Hospitals ; 
V/P.  1857  and  1858;  Trust.  1872,  now  in  office. 
Trans.  2 ;  Bui.  3. 
1862.       Teats,  Sylvester,  M.  D. 

1848.  .Telcampf,  Theodore  A.,  M.  D.,  late  Physician-in-Chief 

to  New  York  State  Emigrants'  Hospital. 

1865.  Teller,  Seligman,  M.  D.,  late  Physician  to  Mount  Sinai 
Hospital,  N.  Y. 

1847.     *  Thayer,  Henry  W.,  M.  D.,  Obit.  1857. 

1859.  Thebaud,  Julius  S.,  M.  D.,  Surgeon  to  St.  Vincent's  Hos- 
pital, N.  Y. 

1857.  Thomas,  T.  Gaillard,  M.  D.,  Professor  of  Obstetrics  and 
the  Diseases  of  Women  and  Children  in  the  College 
of  Physicians  and  Surgeons,  N.  Y.  ;  Physician  to 
Bellevue  Hospital,  N.  Y. ;  Surgeon  to  the  New  York 
State  Woman's  Hospital,  N.  Y. ;  R.  S.  1858  to  1861. 
Trans.  2  ;  Bui.  1. 

1869.  Thompson,  George,  M.  D.,  Surgeon  to  the  New  York 
Dispensary. 

1864.  Thoms,  William  F.,  M.  D.,  Statistical  Secretary  1868  to 
1873.    Bui.  1. 

1864.  Thomson,  William  H.,  M.  D.,  Professor  of  Materia  Medica 
and  Therapeutics  in  the  University  of  the  City  of  New 
York;  Physician  to  Bellevue  Hospital,  N.  Y.    Bui.  2. 
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Fellows  of  the  Academy. 


Elected. 
1867. 

Original. 
1857. 
1863. 

1854. 

1854. 
Original. 

1847. 

Original. 

Original. 
1847. 
1856. 

Original. 
Original. 


1859. 

Original, 


1847. 

1847. 
1847. 
1859. 

Original 
1847. 
St. 


*  Townsend,  John  R,  M.  D.,  Obit.  8th  January,  1874,  cet.  64. 

*  Townsend,  Peter  S.,  M.  D.,  Obit.  26th  March,  1849, 
cet  54. 

4 

Tucker,  Charles  P.,  M.  D.,  Physician  to  the  Home  for 
Friendless  Women,  New  York. 

*  Tucker,  George  H.,  M.  D.,  Obit.  25th  January,  1863, 
cet.  35. 

*  Tuttle,  John  T.,  M.  D.,  Obit.  27th  January,  1870,  cet.  68. 

*Uhl,  David,  M.  D.,  Obit  17th  September,  1858,  cet.  36. 
*Underhill,  Alfred,  M.D.,  V.  P.  1863  to  1866  ;  Trust. 
1866  to  1873.     Obit  7th  December,  1873,  cet.  64. 
Bui  2. 

*  Vache,  Alexander  R,  M.  D.,  Physician  to  the  Marine 
Hospital,  S.  I.    Obit.  9th  June,  1857,  cet.  57. 

*  Van  Arsdale,  Henry,  M.  D.,  Morristovvn,  N.  J.  Obit. 
25th  January,  1864. 

Van  Arsdale,  Henry,  M.  D. 

*  Van  Arsdale,  Peter,  M.  D.,  Obit  1858. 
*Van  Beuren,  Peter,  M.  D.,  Obit.  5th  December,  1873, 

cet  71. 

*  Van  Buren,  Thomas,  M.  D.,  Obit.  1848. 
Van  Buren,  William  H.,  M.  D.,  Professor  of  the  Princi- 
ples of  Surgery  and  Diseases  of  the  Geni to-Urinary 
Organs  and  Clinical  Surgery  in  Bellevue  Hospital  Med- 
ical College,  N.  Y. ;  Consulting  Surgeon  to  New  York 
and  Bellevue  Hospitals,  N.  Y. ;  V.  P.  1858.  Trans. 
3;  Bui.  1. 

Van  Doren,  Matthew  D.,  M.  D. 

*  Van  Kleek,  John  R.,  M.  D.,  late  President  of  the  New 

York  County  Medical  Society,  and  of  the  Society  for 

Relief  of  Widows  and  Orphans  of  Medical  Men  ;  Trust. 

1861  to  1866.     Obit.  2d  January,  1876,  cet  66. 
Van  Pelt,  Moses  D.,  M.  D.,  V.  P.  1860  to  1863  ;  Trust. 

1864  to  1869. 
Van  Winkle,  Edward  EL,  M.  D. 
Vanderpoel,  Edward,  M.  D. 

*  Vanderveer,  jAcon  H.,  M.D.,  Obit.  20th  August,  1873, 

cet.  55. 

'  Vadervoort,  John  L.,  M.  D.,  R.  S.  1849. 
Varick,  Theodore  R.,  M.  D.,  Surgeon  to  Charity  and 
Francis's  Hospitals. 
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Elected. 

1862.  *  Vedder,  Joseph  H.,  M.  D.,  Obit.  18th  July,  1864,  cet.  33. 
1854.     *  Von  Roth,  Woldeman,  M.  D.,  Obit.  1857. 

1876.       Wagner,  Clinton,  M.  D.,  Physician  to  Metropolitan 

Throat  Hospital,  N.  Y. 
1870.       Walser,  Theodore,  M.  I).,  late  Deputy  Health-Officer  of 

the  Port  of  New  York,  New  Brighton,  S.  I.    Trans.  1. 
1873.       Ward,  Edwin  R,  M.  D.,  late  Physician  to  the  Demilt 

Dispensary,  N.  Y. 

1863.  Warner,  Everardus  B.,  M.  D.,  House  Surgeon  to  the 

Northern  Dispensary,  N.  Y. 
Original.  *  Washington,  James  A.,  M.  D.,  Obit.  30th  August,  1847. 
cet.  45. 

1853.    *  Watson,  John,  M.  D.,  Surgeon  to  the  New  York  Hospi- 
tal; P.  1859  and  1860;  Orator  1855  and  1860.  Obit. 
3d  June,  1863.    Trans.  1 ;  Bui.  1. 
Original.  *  Watts,  Robert,  Jr.,  M.  D.,  Professor  of  Anatomy  in  the 
College  of  Physicians  and  Surgeons,  N.  Y.  ;  T.  1847. 
Obit.  8th  September,  1867,  cet.  55. 
1876.       Webb,  Z.  Swift,  M.  D. 
1867.       Weber,  Leonard,  M.  D. 
Original.   *  Weeks,  Cyrus,  M.  D.,   Obit.   20th   September,  1875, 
cet.  68. 

1866.  Weir,  Robert  F.,  M.  D.,  Surgeon  to  St.  Luke's,  Roose- 

velt, and  the  New  York  Hospitals ;  Surgeon  to  the 
New  York  Eye  and  Ear  Infirmary. 
1870.       Weisse,  Faneuil  D.,  M.  D.,  Professor  of  Practical  and  Sur- 
gical Anatomy  in  the  University  of  the  City  of  New 
York. 

Original.      Wells,  Ovid  P.,  M.  D. 

Original.    *  White,  Ambrose  L.,  M.  D.,  late  Physician  to  the  Eastern 
Dispensary,  N.  Y.     Obit.  2d  June,  1865,  cet.  61. 
1858.       White,  Francis  V.,  M.  D.,  late  Physician  to  the  Eastern 
Dispensary,  N.  Y. 

Original.  White,  Oliver,  M.  D.,  Consulting  Physician  to  the  Pres- 
byterian Hospital,  N.  Y.  ;  Y.  P.  1866  to  1870;  Trust. 
1871  to  1876. 

Original.   *  White,  Samuel  P.,  M.  D.,  late  Professor  of  Surgery  in 
the  Berkshire  Medical  Institution  ;  Trust.  1853  to 
1858.     Obit.  6th  June,  1867,  art.  65. 
1875.       White,  Whitman  V.,  M.  D. 

1867.  White,  William  T.,  M.  D.,  Physician  to  Charity  Hos- 

pital ;  Surgeon  to  the  Presbyterian  Hospital ;  Surgeon 
vol.  rr.,  n.  s.  iii 
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Elected. 

to  the  Demilt  Dispensary,  N.  Y. ;  A.  S.  1868  to  1870; 

R.  S.  IS 71  to  1876,  now  in  office. 
1869.       Whitehead,  William  R.,  M.  D..  late  Physician  to  the 

Northwestern  Dispensary,  X.  Y. 
1875.       Wiener,  Joseph,  M.  D. 

1847.       Wilkes,  George,  M.  D.,  Consulting  Surgeon  to  the  Xesv 
York  Eye  and  Ear  Infirmary. 
Original.    *  Williams,  Merrill  W.,  M.  D.,  Obit.  3d  December, 
1873,  cet..l2. 

1860.      *  Wixchell,  Martin  E.,  M.  D.,  Obit.  1st  May,  1864,  a  t. 
35.    Bui  1. 

1869.       Winston,  Gustavus  S.,  M.  D.,  late  Physician  to  the  De- 
milt Dispensary,  X.  Y. 
Original.    *  Wood,  Isaac,  M.  D.,  Consulting  Physician  to  Bellevue 
Hospital,  X.  Y. ;  P.  1850  and  1853:  V.  P.  1849; 
Trust.  1851  and  1852,  1859  to  1863.     Obit.  25th 
March,  1868,  at.  74. 
Original.      Wood,  James  R.,  M.  D.,  LL.  D.,  Emeritus  Professor  of 
Surgery  in  Bellevue  Hospital  Medical  College,  N.  Y. ; 
Consulting  Surgeon  to  Charity  and  St.  Vincent's  Hos- 
pitals, X.  Y. ;  Surgeon  to  Bellevue  Hospital,  X.  Y. ; 
V.  P.  1857. 
Original.      Wood,  Stephen,  M.  D. 

1857.        Woodhull,  Henry  W.  B..  M.  D. 

1852.      *  Woodward,  George  F..  M.  D.,  Obit.  1857. 

1871.        Wooley,  James  V.  S.,  M.  D.,  Physician  to  the  Presby- 
terian Hospital  and  to  the  Presbyterian  Home  for 
Aged  Women,  X.  Y. 
Original.      Worster,  Joseph,  M.  D. 

1869.       Wright,  Charles,  M.  D. 

1875.       Wylie,  W.  Gill,  M.  D.    Trans.  1. 


1873. 


Yale,  Le  Roy  M.,  M.  D.,  Surgeon  to  Charity  Hospital, 
X.  Y. ;  Lecturer  Adjunct  upon  Orthopedic  Surgery  in 
Bellevue  Hospital  Medical  College,  X.  Y. 


XOX-EESIDEXT  FELLOWS. 


Berger,  Francis  E.,  ft  D.,  Paris,  France.  Obit.  1st  February, 
1866,  cet.  77. 

Corson,  John  W.,  ft  D.,  late  Physician  to  the  New  York  Dispen- 
sary, Orange,  X.  J. 
Draper,  John  W.,  M.  D.,  LL.  D. 

Dunster,  Edward  S.,  Iff.  D.,  late  Professor  of  Midwifery  and  Dis- 
eases of  Women  in  Vermont  Medical  College. 

Hepburn,  James  C,  ft  D.,  Japan. 

Johnston,  Frank  U..  Jr..  ft  D.,  Cooperstown,  X.  Y. 

Lee,  Charles  Alfred,  M.  D.,  Emeritus  Professor  of  Materia  Med- 
ics and  Hv^iene  in  Buffalo  Medical  College,  Peekskill,  N.  Y. 
Obit.  14th  February,  1872,  cet.  71. 

Lewis,  William  B.,  ft  D.,  Florida.    Obit.  16th  June,  1874,  at.  32. 

Merritt,  J.  King,  ft  D.,  Flushing,  L.  L 

Xorth,  Nelson  J.,  ft  D.,  South  Carolina. 

Sands.  Austin  L.,  ft  D.,  Newport,  R.  I. 

Shrady,  George  F.,  M.  D.,  New  York  City. 

Sloan,  William  J.,  ft  D.,  U.  S.  A. 

Stewart,  F.  Campbell,  M.  D. 

Thompson,  Bradford  $..  ft  D.,  Salisbury,  Conn. 

Van  Arsdale,  Henrt,  ft  D.,  Morristown,  N.  J.  Obit.  25th  Janu- 
ary, 1864. 

Vermilye,  William  E.,  M.  D.,  PSttsfield,  Mass. 


HONORARY  FELLOWS. 


Elected. 

1871.  Bowditch,  Henry  L,  M.  D.,  Professor  of  Clinical  Medi- 
cine in  Harvard  University,  Boston,  Mass. 

1859.  *  Gibson,  William,  M.  D.,  Professor  of  the  Principles  and 

Practice  of  Surgery  in  the  University  of  Pennsylvania, 
Philadelphia,  Pa.    Obit.  2d  March,  1868,  cet.  80. 

1876.  Gross,  Samuel  D.,  M.  D.,  LL.  D.,  Professor  of  Surgery 
in  Jefferson  Medical  College,  Philadelphia,  Pa. 

1857.  *Ives,  Eli,  M.  D.,  Professor  of  Materia  Medica  and  Bot- 
any in  Yale  College,  New  Haven,  Conn.  Obit.  8th 
October,  1861,  cet.  82. 

1860.  *  Jackson,  James,  M.  D.,  Professor  Emeritus  of  the  Prac- 

tice of  Physic  in  Harvard  University,  Cambridge, 

Mass.     Obit.  27th  August,  1867,  cet.  90. 
1859.     *  La  Roche,  Rena,  M.  D.,  of  Philadelphia,  Pa.     Obit.  9th 

December,  1872,  cet.  77. 
1859.     *  Mussey,  Reuben  D.,  M.  D.,  Professor  of  Surgery  in  the 

Medical  College  of  Ohio,  Cincinnati,  O.     Obit.  21st 

June,  1866,  cet.  86. 
1857.     *Spaulding,  Mathias,  M.  D.,  of  Amherst,  Mass.  Obit. 

22d  May,  1865,  cet.  95. 
1871.       Stille,  Alfred,  M.  D.,  Professor  of  Clinical  Medicine  in 

the  University  of  Pennsylvania,  Philadelphia,  Pa. 
1874.       Vanderpoel,  S.  Oakley,  M.  D.,  Professor  of  Theory 

and  Practice  and  Clinical  Medicine  in  Albany  Medical 

College,  Albany,  N.  Y. ;  Health  Officer  of  the  Port 

of  New  York. 

1871.  Wood,  George  B.,  M.  D.,  Professor  of  the  Theory  and 
Practice  of  Medicine  in  the  University  of  Pennsyl- 
vania, Philadelphia,  Pa. 


COBRESPOXDLNG  FELLOWS. 


Elected. 
1873. 


1856. 
1847. 

1850. 

1854. 


1854. 
1847. 


1857. 

1854. 

1847. 

1867. 
1849. 
1871. 

1847. 


Acland,  Henry  W.,  M.  D.,  F.  R.  S.,  Regius  Professor 
of  Medicine  in  the  University  of  Oxford,  England. 

*  Adams,  Francis,  M.  D.,  LL.  D.,  Surgeon,  Banchory, 

Scotland. 

*Agassiz,  Louis  John  R.,  M.  D.,  F.  R.  S.,  Professor  of 
Natural  History  in  Harvard  University,  Cambridge, 
Mass.     Obit.  14th  December,  1873,  ceL  G6. 

*Amussat,  Jean  Zuilme,  M.  D.,  Member  of  the  Royal 
Academy  of  Medicine,  Paris,  France.  Obit.  12th 
May,  1856,  cet.  58. 

*  Andral,  Gabriel,  M.  D.,  Professor  of  Pathology  in  the 

Faculty  of  Medicine,  Paris,  France.     Obit.  13th  Feb- 
ruary, 1876,  cet.  78. 
Barthez,  Ernst,  M.  D.,  Paris,  France. 

*  Beck,  Theodrick  Romeyn,  M.  D.,  Professor  of  Medical 

Jurisprudence  in  Albany  Medical  College.  Obit.  19th 
November,  1855,  cet.  64. 

*  Bennett,  John  Hughes,  M.  D.,  Professor  of  Medicine  in 

the  University  of  Edinburgh,  Scotland.     Obit.  25th 
September,  1875,  cet.  63. 
Bigelow,  Jacob,  M.  D.,  Professor  of  Materia  Medica  in 
Harvard  University,  Cambridge,  Mass. 
*Blatchford,  Thomas  W.,  M.  D.,  Troy,  N.  Y.    Obit.  7th 
January,  1866,  cet.  71. 
Brown-Sequard,  C.  E.,  M.  D.,  Paris,  France. 

*  BuREAUD-RlOFREY,  A.  M.,  M.  D. 

Chambers,  Thomas  K.,  M.  D.,  Physician  to  and  Lecturer 
on  Medicine  at  St.  Mary's  Hospital,  London. 
*Civiale,  Jean,  M.  D.,  Honorary  Member  of  the  Academy 
of  Medicine,  Paris,  France.     Obit.  13th  June,  1867, 
cet.  75. 


XXXV111 


Corresponding  Fellows. 


Elected. 
1866. 

1868. 


1872. 
1850. 

1871. 

1854. 


1867. 
1848. 
1876. 
1850. 


1849. 
1851. 

1854. 
1847. 

1848. 

1850. 

1874. 

1853. 
1871. 

1874. 


Cunha,  Jose  de,  M.  D.,  Rio  Janeiro,  Brazil. 

Davis,  Nathan  S.,  M.  D.,  Professor  of  the  Principles  and 

Practice  of  Medicine  in  Chicago  Medical  College. 
Dichiara,  Francesco,  M.  D.,  Palermo,  Italy. 

*  Dickson,  Samuel  H.,  M.  D.,  Professor  of  the  Institutes 

of  Medicine  in  South  Carolina  Medical  College.  Obit. 
31st  March,  1872,  cet.  74. 
Dickinson,  William  H.,  M.  D.,  Physician  to  and  Lec- 
tuier  on  Pathology  at  St.  George's  Hospital,  London, 
England. 

*  Dubois,  Baron  Paul,  Dean  and  Professor  of  Clinical 

Midwifery  in  the  Faculty  of  Medicine  of  Paris,  France. 
Obit.  29th  November,  1871,  cet.  76. 

Dumont,  Henri,  M.  D.,  Havana,  Cuba. 

Dupierris,  Martial,  M.  D.,  Havana,  Cuba. 

Ericksen,  John  Eric,  F.  R.  C*  S.,  London,  England. 

*  Fenner,  Erasmus  D.,  M.  D.,  Professor  of  the  Theory 

and  Practice  of  Medicine  in  New  Orleans  School  of 
Medicine.     Obit.  4th  May,  1866,  cet.  59. 

Ferguson,  Sir  William,  F.  R.  S.,  Surgeon  to  King's 
College  Hospital,  London,  England. 

Gross,  Samuel  D.,  M.  D.,  late  Professor  of  Surgery  in  the 
Medical  Department  of  Louisville  University,  Louis- 
ville, Ky. 

*  Guggenbuhl,  J.,  M.  D.,  Paris,  France. 

*  Harris,  Thomas,  M.  D.,  Surgeon-General  U.  S.  Navv, 

Washington,  D.  C.     Obit.  4th  March,  1862. 

*  Holland,  Sir  Henry,  Bart.,  M.  D.,  D.  C.  L.,  LL.  D., 

F.  R.  S.,  Physician  to  H.  M.  the  Queen,  London,  Eng- 
land.    Obit.  29th  October,  1873,  cet.  85. 

*  Hooker,  Worthington,  M.  D.,  Professor  of  the  Theory 

and  Practice  of  Medicine  in  Yale  College,  New  Haven, 
Conn.     Obit.  6th  November,  1867,  cet.  61. 
Jenner,  Sir  William,  Bart.,  M.  D.,  D.  0.  L.,  F.  R.  S., 
Professor  of  Clinical  Medicine  in  University  College, 
London,  England. 

*  Leroy  de  Etiolles,  Jean  J.  J.,  M.  D.,  Paris,  France, 

Obit.  August,  1860,  cet.  62. 

*  Nelaton,  Auguste,  Professor  of  Clinical  Surgery  in  the 

University  of  Paris,  France.     Obit.  20th  September, 
1873,  cet.  65. 
Mitchell,  S.  Weir,  M.  D.,  Philadelphia. 
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Elected. 

1874,  Owen,  Richard,  M.  D.,  Hunterian  Professor  in  the  Royal 
College  of  Surgeons,  London,  England. 

1874.  Paget,  Sir  James,  Bart,,  M.  D.,  F.  R.  S.,  D.  C.  L.,  Con- 
sulting Surgeon  to  St.  Bartholomew's  Hospital,  Lon- 
don, England. 

1857.  Peaslee,  Edmund  R.,  M.  D.,  Professor  of  Surgery  in 
Dartmouth  Medical  College,  Hanover,  N.  H. 

1853.  Prince  Viromma  Luang  si  tirat  Sanik,  Siam. 

1868.  Post,  George  E.,  M.  D.,  Beirut,  Syria. 

1874.        Rego,  Filho  Jose  Pereira,  M.  D.,  Rio  Janeiro,  Brazil. 
1850.        Reynolds,  Edward,  M.  D.,  Boston,  Mass. 
1852.        Ricord,  Philippe,  M.  D.,  Member  of  the  Royal  Academy 
of  Medicine,  Paris,  France. 

1854.  Rilliet,  Francois,  M.  D.,  Paris,  France. 
18(30.        Roesser,  D.  P.,  M.  D.,  Athens,  Greece. 

1849.  *  Roget,  Peter  Mark,  M.  D.,  F.  R.  S.,  Professor  of  Phys- 
iology in  the  Royal  College,  London,  England.  Obit. 
17th  September,  1869,  cet.  90. 

1871.  Rokitansky,  Carl,  M.  D.,  Professor  of  Pathology  in  the 

University  of  Vienna. 

1856.  *  Simpson,  James  Y.,  M.  D.,  Professor  of  Midwifery  in  the 

University  of  Edinburgh,  Scotland.     Obit.  8th  May, 

1870,  cet.  59. 
1848.        Smith,  Ashbel,  M.  D.,  Texas. 
1874.        Stewart,  F.  Campbell,  M.  D. 

1872.  Tilt,  Edward  J.,  M.  D.,  Consulting  Physician  to  the  Far- 

ringdon  General  Dispensary,  London,  England. 
1852.        Townsend,  James  C,  M.  D.,  Long  Island,  N.  Y. 
1852.      *  Velpeau,  Alfred  A.  L.  M.,  Professor  of  Clinical  Surgery 

in  the  Faculty  of  Medicine  of  Paris,  Surgeon  to  the 

Hopital  de  la  Charite,  Paris.     Obit.  23d  August,  1867, 

cet.  72. 

1871.  Yirchow,  Rudolph,  M.  D.,  Professor  of  Pathological 
Anatomy  in  the  University  of  Berlin. 

1869.  Yoss,  Lothar  H.,  M.  D.,_of  Berleberg,  Prussia. 
1 874.        White,  James  P.,  M.  D.,  BufTalo,  N.  Y. 

1857.  *Wing,  Joel  A.,  M.  D.,  late  President  New  York  State 

Medical  Society,  Albany,  N.  Y.     Obit.  6th  September, 
1852,  cet.  64. 
1867.        Wortabet,  John,  M.  D.,  Beirut,  Syria. 
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In  preparing  this  paper  on  abscesses  in  the  right  iliac  tossa, 
my  object  has  been  not  so  much  to  prepare  a  complete  treatise 
on  the  subject  as  to  present  the  most  practical  points  involved 
in  the  diagnosis  and  treatment  of  this  formidable  disease,  as 
illustrated  by  cases  that  have  occurred  in  my  own  practice  or 
that  of  my  colleagues. 

Abscesses  in  the  lower  portion  of  the  abdominal  cavity  and 
its  parietes  may  be  divided  into  three  classes : 

The  first  class  comprises  abscesses  produced  by  perityphlitis, 
or,  as  the  term  implies,  inflammation  around  the  cseeum,  due 
most  frequently  to  perforation  of  the  vermiform  appendix.  The 
collection  of  pus  formed  in  this  abscess  occupies  the  peritoneal 
cavity  itself,  and  is  walled  in  by  adhesions. 

The  second  class  comprises  abscesses  originating  in  the  iliac 
fossa  of  either  side,  and  situated  underneath  and  inclosed  by 
the  iliac  fascia. 

The  third  class  comprises  abscesses  developed  in  the  con- 
vol.  n.,  n.  s.  1 
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nective  tissue  external  to  the  peritonaeum,  and  between  it  and 
the  parietes  of  the  abdominal  cavity.  Besides  these  distinct 
classes  of  abscesses,  collections  of  pus  may  form  in  the  same 
localities  as  the  abscesses  of  the  second  and  third  classes;  but, 
in  these  cases,  the  pus  will  be  found  to  have  migrated  from  its 
original  place  of  origin  at  a  distance,  the  lumbar  region  being 
the  most  frequent  seat  of  origin  of  such  collections. 

It  is  my  object,  however,  only  to  treat  of  the  first  class  of 
abscesses ;  those  resulting  from  perityphlitis,  and  occupying 
the  right  iliac  fossa. 

The  following  case  occurred  recently  in  my  own  practice : 
Case  I. — G.  N.,  a  lad,  aged  twelve  years,  residing  in  this 
city,  while  in  the  enjoyment  of  ordinary  good  health,  and  after 
a  day  of  accustomed  activity,  was,  on  Thursday,  June  11th,  at- 
tacked, on  going  to  bed,  with  violent  colic-pains  and  vomiting. 
Hot  poultices  and  anodynes  were  resorted  to,  and  on  the  fol- 
lowing day  free  evacuations  from  the  bowels  were  obtained  by 
a  dose  of  five  grains  each  of  calomel  and  Dover's  powder.  On 
Saturday  evening,  June  13th,  forty-eight  hours  after  the  at- 
tack, I  saw  him  in  consultation  with  Dr.  J.  Linsly,  the  attend- 
ing physician,  and  found  his  condition  as  follows :  Vomiting 
had  almost  ceased,  his  pulse  was  moderately  accelerated,  and 
the  temperature  of  the  surface  was  normal.  The  abdomen 
was  tumid,  but  not  tense ;  and  tenderness  on  pressure,  which 
at  first  had  been  diffused  over  the  whole  abdomen,  was  now 
confined  to  the  right  iliac  region,  where  a  deep-seated  tumor 
could  be  defined,  though  rather  indistinctly.  It  occupied  a 
space  above  the  outer  half  of  Poupart's  ligament,  and  close  to 
it.  There  was  no  elevation  of  the  surface  over' the  tumor,  and 
the  pain  produced  by  the  most  cautious  attempts  at  deep  press- 
ure, deterred  from  as  thorough  an  exploration  as  might  have 
been  desirable.  No  dullness  on  percussion  was  appreciable, 
and  flexion  and  extension  of  the  thigh  caused  no  pain.  The 
tongue  was  clean,  and  there  wa3  no  aversion  to  taking  nourish- 
ment. Dr.  Linsly  had  already  prescribed  pills  of  s.  morph. 
gr.  J,  which  were  to  be  continued  every  two  hours.  The  con- 
clusion we  arrived  at  respecting  our  patient  was  that  an  abscess 
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was  forming  in  connection  with  perforation  of  the  vermiform 
appendix.  Six  leeches  were  applied  over  the  tumor  the  same 
evening,  and  followed  by  poultices.  Under  the  influence  of 
the  morphia  pills  a  quiet  condition  was  maintained  ;  the  pnlse 
ranged  from  80  to  100 ;  the  temperature  of  the  surface  was 
uniformly  natural.  On  Wednesday  (seventh  day)  the  morphia 
was  suspended,  and  a  movement  of  the  bowels  obtained  by 
means  of  ol.  ricin.  §  ss,  and  an  enema  of  catnep-tea,  but  with 
only  partial  effect,  owing  to  his  instinctively  avoiding  any 
straining  effort.  After  the  suspension  of  the  morphia  he  be- 
came nervous,  and  complained  more  of  pain  in  the  tumor,  es- 
pecially after  an  examination  of  it,  however  carefully  made. 
No  chill  or  feverishness  was  at  any  time  observable,  nor  any 
extension  of  abdominal  tenderness  beyond  the  limits  of  the 
tumor  itself.  Nothing  abnormal  could  be  felt  by  digital  ex- 
ploration per  rectum.  On  Thursday,  18th  (eighth  day),  Prof. 
W.  Parker  joined  our  consultation,  and  arrived  unhesitatingly 
at  the  conclusion  that  an  abscess  had  formed,  and  required  to 
be  opened  from  the  surface.  The  absence  of  dullness  on  per- 
cussion over  the  tumor  was  the  only  condition  that  did  not 
concur  in  establishing  the  diagnosis  arrived  at.  All  the  other 
conditions  and  antecedents  corroborated  it ;  and  the  existence 
of  resonance  was  afterward  explained  by  the  presence,  within 
the  cavity  of  the  abscess,  of  an  abundant  collection  of  gas. 
The  morphia  and  poultices  were  resumed,  preparatory  to  an 
operation  on  the  following  day.  On  Friday  (ninth  day),  at 
twelve  o'clock,  the  operation  was  performed,  after  the  inhala- 
tion of  ether.  Some  elevation  of  the  surface  over  the  tumor 
was  now  manifest,  but  no  redness,  or  cedematous  infiltration, 
or  adhesion  of  the  skin  to  the  underlying  parts,  existed ;  nor 
was  any  fluctuation  perceptible.  By  a  bolder  palpation,  now 
admissible  under  anaesthesia,  the  deeper  outlines  of  the  tumor 
could  be  better  defined,  and  its  longest  diameter  was  ascer- 
tained to  be  parallel  with  Poupart's  ligament.  The  operation 
was  performed  as  follows :  A  point  two  fingers'  breadth  distant 
from  and  to  the  inside  of  the  anterior  superior  spinous  process 
of  the  ilium,  and  a  little  below  its  level,  where  the  tumor  ap- 
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proached  nearest  to  the  surface,  was  chosen  for  an  opening, 
which  was  made  with  a  small  canulated  trocar  (equivalent  in 
size  to  No.  1  bougie  scale).  A  puncture  was  first  made  at 
the  point  chosen  with  a  tenotomy-knife,  through  the  skin,  to 
facilitate  the  onward  passage  of  the  trocar.  This  was  then  in- 
serted, and  advanced  till  it  encountered  the  tendon  of  the  ext. 
oblique  muscle,  which  presented  great  resistance  to  its  further 
passage.  To  overcome  the  resistance  safely,  the  trocar  was 
withdrawn  within  its  sheath,  and  the  canula  held  in  firm  con- 
tact with  the  surface  of  the  tendon,  while  the  point  of  the 
trocar  was  pushed  on.  By  successive  repetitions  of  this  ma- 
noeuvre, the  trocar  at  length  encountered  no  further  resistance ; 
and,  on  being  withdrawn  entirely  while  the  canula  was  ad- 
vanced, matter  escaped  from  its  outer  orifice,  and  the  success 
of  the  procedure  was  demonstrated.  The  canula,  being  still 
held  in  situ,  served  as  a  guide,  along  the  outer  surface  of  which 
a  sharp-pointed  knife  was  conducted  into  the  cavity  of  the  ab- 
scess, and  used  to  enlarge  the  track  of  the  canula.  On  with- 
drawing the  knife,  the  wound  was  enlarged  to  the  extent  of 
more  than  an  inch  at  the  surface  of  the  skin.  The  little-finger 
was  then  thrust  into  the  cavity  of  the  abscess,  and  the  opening 
dilated  sufficiently  to  allow  a  free  escape  of  the  matter,  which 
was  fetid  and  of  a  dirty -grayish  aspect,  but  without  any  biliary 
discoloration.  With  the  matter  there  was  also  an  abundant 
escape  of  fetid  gas,  to  the  presence  of  which  may  be  attributed 
the  resonance  on  percussion  over  the  tumor.  A  plug  of  cot- 
ton-wick well  greased  was  inserted  in  the  opening,  and  the 
poultices  resumed.  For  the  first  three  or  four  days  an  injec- 
tion of  salt-and-water  (3  j  to  §viij)was  thrown  into  the  ab- 
scess at  the  daily  dressing.  His  subsequent  progress  was  favor- 
able. On  the  fifth  day  after  the  operation,  when  the  discharge 
was  no  longer  fetid,  and  had  regained  a  healthy  character, 
two  tufts  of  sloughy  connective  tissue  came  away,  followed  by 
a  more  copious  discharge  of  pus,  which  had  accumulated  in 
the  cavity  of  the  abscess  from  obstruction  of  the  outlet.  On 
June  25th,  the  sixth  day  after  the  operation,  a  dark-colored, 
gritty  substance,  of  the  size  of  a  small  pea,  was  discharged.  A 
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chemical  analysis  ascertained  it  to  be  a  phosphatic  concretion. 
On  the  day  following,  another  substance,  of  the  shape  and  size 
of  half  an  inch  of  small  clay  pipe-stem,  was  found  on  the  dress- 
ing ;  it  had  all  the  characters  of  compact  fecal  matter.  After 
this,  the  suppuration  progressively  diminished.  On  June  29th 
a  third  smaller  tuft  of  sloughy  tissue  was  discharged.  His 
subsequent  progress  requires  no  special  notice.  Under  excel- 
lent care  at  home,  with  generous  diet  and  a  moderate  allow- 
ance of  stimulants  and  tonics,  he  steadily  improved  both  local- 
ly and  generally.  On  July  18th  he  accompanied  his  family 
to  their  summer  residence  in  the  country,  where  he  continued 
to  gain  rapidly.  On  August  11th  his  father  reported  that  the 
wound  had  healed,  and  he  was  quite  himself  again. 

In  the  Medical  Record  of  March  15,  1867,  Prof.  "Willard 
Parker  reported  a  case  of  this  disease  in  which  he  first  em- 
ployed successfully  a  method  of  treatment  which  may  be  said 
to  have  disarmed  this  disease  of  its  terrors,  and  changed  its 
issue  from  an  almost  invariably  fatal  result  to  the  reverse. 
This  method  consists  in  making  an  early  incision  into  the 
abscess  without  waiting  for  fluctuation  to  demonstrate  the 
presence  of  pus.  In  the  Medical  Record  of  15th  of  June  fol- 
lowing, Dr.  J.  H.  Hobart  Burge,  of  Brooklyn,  reported  a  sec- 
ond successful  operation  performed  by  Dr.  Parker  on  a  patient 
of  Dr.  Burge's.  Since  the  publication  of  these  two  cases,  two 
others  equally  successful  have  been  reported  in  the  New  York 
Medical  Journal,  one  by  Dr.  Leonard  Weber,  in  the  August 
number  of  1871,  the  other  by  Prof.  H.  B.  Sands,  in  the  Au- 
gust number  of  1874.  Other  cases,  not  yet  made  public,  have 
been  ascertained  to  have  occurred  in  the  practice  of  other  sur- 
geons, to  whose  courtesy  the  author  is  indebted  for  such  par- 
ticulars as  will  enable  him  to  develop  more  fully  this  interest- 
ing subject.  These  cases,  together  with  one  reported  by  Mr. 
Hancock,  of  London,  in  1818,  which  will  be  more  particularly 
noticed  hereafter,  and  the  one  in  my  own  practice  just  nar- 
rated, form  an  aggregate  of  ten  cases,  from  which  the  fol- 
lowing deductions  may  be  drawn  : 
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Seven  were  males  and  three  females.  Their  ages  were  as 
follows :  two  males  were  twelve  ;  one  female  fifteen  ;  one  six- 
teen ;  one  male  seventeen  ;  four  males  were  respectively  twen- 
ty-two, thirty-two,  forty,  and  forty-one ;  one  female  was  the 
mother  of  five  children.  In  every  case  the  invasion  of  the 
disease  was  abrupt,  and  attended  with  symptoms  of  acute 
peritonitis,  which  early  became  localized  in  the  ilio-csecal  re- 
gion, and  in  all  a  deep-seated  tumor  was  more  or  less  distinctly 
felt  at  an  early  period  in  the  same  locality.  In  nine  of  the 
ten  cases  no  fluctuation  could  be  detected  at  the  time  of  the 
operation,  which  was  performed  on  the  ninth  day  after  the 
attack  in  four  cases,  in  one  case  early,  so  stated,  and  in  one 
case  each  on  the  seventh,  eighth,  eleventh,  thirteenth,  and 
fourteenth  days  respectively.  A  discharge  of  fetid  matter 
took  place  after  the  opening  of  the  tumor  in  all  cases,  and  in 
some  it  was  accompanied  with  gas-bubbles.  In  four  cases  it 
was  stated  that  the  matter  was  not  stained  with  bile,  from 
which  it  might  be  inferred  that  there  existed  no  open  com- 
munication between  the  intestine  and  the  cavity  of  the  ab- 
scess ;  the  same  was  probably  true  of  the  other  six  cases  in 
which  the  fact  of  biliary  discoloration  was  not  stated.  In  five 
of  the  cases  one  or  more  foreign  substances  were  discharged  at 
varying  intervals  after  the  operation,  and  in  the  other  five 
cases  none  were  found.  Where  none  was  found  it  may  be 
presumed  that,  if  retained  in  the  cavity  of  the  abscess,  it  be- 
came embedded  in  exudation  material,  and  thus  was  rendered 
innocuous.  These  substances  were  concretions,  and  fecal 
masses  incrusted  with  concretion.  In  one  case  three  tufts  of 
sloughy  connective  tissue  were  discharged  besides  the  foreign 
substances.  In  one  case  (No.  9),  communicated  by  Dr.  White, 
the  collection  of  pus  was  excessive  in  quantity,  and  was  there- 
fore readily  detected  by  existing  fluctuation.  The  patient  be- 
came collapsed  on  the  ninth  day,  and  was  in  imminent  danger 
of  his  life.  Instead  of  a  free  opening  being  made  for  the  exit 
of  matter,  the  aspirator  was  used,  and  twenty-six  ounces  of 
pus  drawn  off;  two  days  after,  sixteen  ounces  were  drawn  off 
by  a  second  aspiration,  and  four  days  after  the  second  aspira- 
tion a  free  opening  was  established. 
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The  method  of  operating  inaugurated  by  Dr.  Parker,  and 
adopted  by  his  imitators,  was  the  following  :  An  incision  three 
to  six  inches  in  length  was  carried  across  the  tumor  a  little 
above  and  nearly  parallel  with  Poupart's  ligament,  and  di- 
vided the  skin  and  subjacent  tendinous  and  muscular  layers 
till  the  fascia  transversalis  was  exposed.  An  exploring-needle, 
or  fine  trocar,  was  then  inserted  in  search  of  matter,  and  the 
puncture  afterward  enlarged  to  a  free  opening  with  a  knife. 
In  one  case  (No.  8),  after  the  exposure  of  the  fascia,  the  aspi- 
rator was  first  used,  and  then  a  free  opening  made.  In  two 
other  cases  (Nos.  4  and  6),  after  the  exposure  of  the  fascia 
transversalis,  fluctuation  not  being  perceptible,  the  wound  was 
dressed  open,  and  a  spontaneous  opening  formed  on  the  sec- 
ond and  third  days  after. 

This  cautious  procedure  was  adopted,  no  doubt,  as  a  surer 
means  of  avoiding  a  wound  of  the  intestines.  In  my  own 
case,  however,  I  deviated  from  this  plan  by  first  penetrating 
the  abscess  without  any  preliminary  incision  of  the  abdominal 
parietes,  and  then  enlarging  the  punctured  track  sufficiently  to 
afford  a  free  outlet  for  the  contents  of  the  abscess.  The  rea- 
sons for  this  modification  of  the  operation  were  these :  Re- 
garding the  most  prominent  point  of  the  tumor  as  an  indica- 
tion of  the  approach  to  the  surface. of  pus,  and  not  of  intestine, 
this  point  was  chosen  for  the  insertion  of  a  fine,  canulated 
trocar,  or,  what  is  preferable,  a  sharp-pointed  canula,  such  as 
is  used  in  the  operation  of  aspiration.  The  insertion  of  such 
a  small-sized  canula  into  the  intestine  itself  would  be  harm- 
less, inasmuch  as  on  its  withdrawal  there  would  be  no  escape 
of  fecal  fluid,  and  consequently  no  danger  of  the  formation 
of  a  fistula.  Matter  having  been  reached  by  this  first  step  of 
the  procedure,  the  canula  is  held  in  situ,  and  used  as  a  guide, 
along  the  outer  surface  of  which  a  sharp-pointed  knife  is  con- 
ducted into  the  cavity  of  the  abscess,  and  the  track  of  the 
canula  enlarged  to  the  requisite  dimensions.  In  case  of  a  fail- 
ure to  reach  the  collection  of  pus  by  a  first  attempt,  a  second 
introduction  of  the  canula  may  be  safely  tried  at  another 
selected  point.    By  this  method,  also,  an  extensive  incision 
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of  the  abdominal  parietes  is  avoided,  and  the  subsequent  lia- 
bility to  a  hernial  protrusion  prevented.  After  completing 
the  opening  with  the  knife,  a  finger  should  be  introduced  to 
stretch  it,  and  a  full-sized  tent,  well  greased,  should  be  kept 
in  for  the  first  three  or  four  days  after  the  operation. 

Remarks.  Diagnosis. — The  abruptness  of  the  onset  of  the 
disease,  with  symptoms  of  acute  peritonitis,  early  becoming 
localized  in  the  ileo-csecal  region,  or  restricted  mostly  to  this 
region  from  the  first  of  the  attack,  will  distinguish  it  from  the 
other  forms  of  abscess  that  originate  in  this  region,  and  from 
fecal  accumulations  in  the  caecum,  which  are  gradual  in  their 
development.  Its  precise  locality  in  the  hollow  of  the  iliac 
fossa  should  also  distinguish  it  from  strangulated  hernia,  the 
attendant  symptoms  of  which  are  not  unlike  those  of  perity- 
phlitis. A  close  observation  of  the  daily  progress  of  the  dis- 
ease will  also  very  much  aid  our  judgment  in  arriving  at  a  cor- 
rect conclusion  in  regard  to  its  nature. 

Prognosis. — Authors  who  have  treated  of  this  disease  have 
regarded  it  as  almost  invariably  fatal  in  its  termination.  It 
is  true,  however,  that  sometimes  recovery  has  taken  place 
after  the  spontaneous  formation  of  an  opening  into  the  intes- 
tine, probably  the  caecum,  and  the  discharge  of  the  contents 
of  the  abscess  per  anum.  A  like  favorable  result  has  followed 
after  an  opening  into  the  bladder,  and  the  expulsion  of  pus jper 
urethram.  In  much  rarer  instances  the  abscess  has  emptied 
itself  by  a  spontaneous  opening  through  the  abdominal  pari- 
etes. A  favorable  termination  by  resolution  is  perhaps  of  the 
rarest  occurrence,  and  yet  it  has  taken  place.  Happily,  this 
disastrous  tendency  need  now  no  longer  exist,  but  may  be 
averted  by  a  seasonable  operation. 

Treatment. — In  the  onset  and  early  progress  of  the  dis- 
ease, Mr.  John  Burne  (in  vol.  xx.  of  "  Medico- Chirurgical 
Transactions")  very  judiciously  cautions  against  the  energetic 
depleting  treatment  that  might  be  applicable  to  acute  idio- 
pathic peritonitis.  It  is  well  to  apply  leeches  early  over  the 
tumor  to  the  extent  of  six  to  twelve  in  number,  and  to  repeat 
them  if  necessary.    Poultices  are  also  indicated,  but  they 
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must  be  adjusted  so  as  not  to  be  burdensome  bj  their  weight. 
Five  to  ten  grains  of  calomel,  followed  by  ol.  ricini,  with  the 
addition  of  tinct.  opii,  or  sol.  s.  morph.,  should  be  given. 
After  this  a  state  of  moderate  narcotism  should  be  maintained 
by  the  administration  of  pil.  opii  gr.  j  or  sulph.  morphia  \  to 
\  gr.,  repeated  at  first  every  hour  till  their  effect  is  produced, 
and  afterward  at  intervals  of  two  to  four  hours.  The  object 
of  our  treatment  should"  be  to  moderate  the  production  of 
pus,  and  thereby  diminish  the  strain  upon  the  adhesions 
which  wall  in  the  abscess,  and  shut  it  off  from  the  general 
peritoneal  cavity,  till  the  favorable  moment  arrives  for  giving 
exit  to  the  matter  through  an  external  opening  upon  the  sur- 
face of  the  abdomen.  To  determine  the  time  of  operating  is 
a  point  of  chief  importance.  It  should  be  borne  in  mind  that 
we  are  not  to  wait  to  detect  fluctuation,  which  is  regarded  as 
the  unequivocal  sign  of  the  existence  of  matter.  Before  that 
point  is  reached,  the  patient  is  exposed  to  a  disastrous  issue 
from  different  sources,  such  as  the  giving  way  of  the  adhe- 
sions that  wall  in  the  abscess,  and  the  supervention  of  fatal 
general  peritonitis ;  from  gangrene ;  and  exhaustion  from  the 
hectic  of  purulent  cachexia.  If  we  interrogate  experience  on 
this  point,  we  find  that,  in  the  ten  cases  cited  in  this  paper, 
the  operation  was  performed  at  the  earliest  moment  on  the 
seventh  day  after  the  onset  of  the  disease,  and  at  the  latest  on 
the  fourteenth  day.  "We  may  therefore,  perhaps,  safely  lay  it 
down  as  a  rule  that  after  the  lapse  of  one  week  from  the  onset 
of  the  disease  there  should  be  no  delay  in  resorting  to  the 
operation,  unless  there  should  be  clear  indications  of  resolu- 
tion going  on,  which  is  an  extremely  rare  issue  of  this  disease. 
This  treatment,  so  remarkably  successful  in  the  cases  desig- 
nated, is  quite  inapplicable  to  those  other  cases  that  prove 
rapidly  fatal  from  general  peritonitis.  It  should  also  be  stated 
in  this  connection  that  Mr.  Hancock,  of  London,  performed 
this  same  operation  with  success  in  1848,  but,  for  some  rea- 
son or  other,  his  report  of  the  case  failed  to  receive  the  at- 
tention it  deserved.  In  his  report  {see  London  Medical  Gazette, 
New  Series,  vol.  vii.,  p.  547)  before  the  London  Medical  So- 
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ciety,  of  which  he  was  then  president,  Mr.  Hancock  remarked 
as  follows :  66  Abscesses  of  the  abdomen  connected  with  the  cae- 
cum or  large  intestines,  and  attended  with  fluctuation,  had 
from  time  to  time  been  opened,  but  he  was  not  acquainted 
with  any  instance  in  which  an  operation  had  been  attempted 
under  the  circumstances  about  to  be  detailed  in  his  own  case, 
and  where  the  result  had  been  so  entirely  satisfactory.  In  the 
cases  recorded,  the  presence  of  fluctuation  has  proved  the  ex- 
istence of  matter,  but  the  details  of  his  case  would  show  that 
we  should  not  always  wait  for  this  unequivocal  sign."  His  case 
was  that  of  an  adult  female,  in  whom  the  attack  began  on  the 
day  following  her  giving  birth  to  her  fifth  child,  six  or  seven 
weeks  before  the  full  time,  with  a  severe  pain  in  the  right 
groin  and  a  sensation  of  something  having  snapped  asunder 
as  she  turned  herself  over"  in  bed.  After  nine  days  of  appro- 
priate treatment,  Mr.  Hancock  operated  by  an  incision  four 
inches  long  carried  across  the  tumor  from  the  spine  of  the 
ilium  inward  above  and  close  to  Poupart's  ligament.  A  quan- 
tity of  fetid  matter  with  gas-bubbles  was  discharged.  On 
the  fifteenth  day  after  the  operation,  two  masses  of  fasces, 
incrusted  with  calcareous  deposit,  and  moulded  upon  each 
other,  were  discharged.  From  their  size,  Mr.  Hancock  judged 
that  they  had  been  impacted  in,  and  had  escaped  by  ulcera- 
tion from  the  vermiform  appendix.  At  a  meeting  of  the  same 
Society  held  March  27, 1871  (British  Medical  Journal,  1871, 
vol.  i.,  p.  450),  the  subject  of  perityphlitis  was  brought  for- 
ward, and,  in  the  discussion  that  followed,  no  allusion  was 
made  to  Mr.  Hancock's  method  of  treatment.  Although  Mr. 
Hancock's  report  was  also  republished  in  full  in  the  Ameri- 
can Journal  of  Medical  Sciences  of  1819,  the  only  notice  of 
it  in  this  country  was  by  Dr.  George  Lewis,  then  Physician 
to  the  Eastern  Dispensary,  in  an  article  on  "  Abscesses  in  the 
Appendix  Vermiformis,"  that  appeared  in  the  New  York 
Journal  of  Medicine,  1856,  Third  Series,  vol.  i.  Under  the 
head  of  "  Treatment "  he  remarks  upon  the  question  of  the 
propriety  of  making  a  free  incision  downward  upon  the  tu- 
mor, and  states  that  he  is  inclined  to  favor  the  operation. 
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"  The  favorable  issue  of  a  single  case,  and  this,  so  far  as  our 
information  extends,  the  only  one  on  record  in  which  this 
practice  was  adopted,  taken  in  conjunction  with  other  con- 
siderations "  (already  stated  by  the  writer),  "  if  they  do  not 
conclusively  settle  the  utility  of  this  mode  of  procedure,  at 
least  justify  a  more  extended  trial  of  it."  He  then  reproduces 
the  report  of  Mr.  Hancock's  case  in  full.  This  important 
subject  attracted  no  further  notice,  nor  is  any  allusion  to  the 
operation  to  be  found  in  the  most  recent  text-books  on  medi- 
cine and  surgery,  such  as  Aitken,  Eeynolds,  and  Flint,  or 
Holmes,  Gross,  or  Hamilton.  Happily  for  suffering  human- 
ity, this  same  method  of  treatment  was  reproduced  by  one  of 
our  own  number,  in  1867,  as  before  stated,  and  has  already 
had  so  many  successful  imitators  that  its  vitality  may  now  be 
considered  as  assured. 

Besides  abscesses  following  perforation  of  the  vermiform 
appendix,  there  are  lesions  of  the  caecum  giving  rise  to  ab- 
scess. Mr.  John  Burne  (u Medico- Chirurgical  Transactions'''1 
1839,  vol.  xxii.,  p.  41)  remarks  :  "  Of  perforative  ulceration  of 
the  caecum  from  within,  no  case  verified  by  dissection  has  oc- 
curred under  my  own  observation.  One  is  described  by  Fer- 
rall,  in  the  Edinburgh  Medical  and  Surgical  Journal^  vol. 
xxxvi.,  p.  12,  Case  No.  4,  of  tubercular  ulceration,  in  which  a 
tumor  formed  in  the  right  groin,  burst  in  a  few  days,  and 
discharged  faeces  and  caraway- seeds.  On  dissection,  several 
ulcers  were  found  in  the  caecum,  one  of  which  had  perforated 
its  posterior  wall  and  communicated  directly  with  an  abscess 
in  the  iliac  fossa,  the  abscess  also  communicating  with  the 
external  opening  in  the  groin."  Perforative  ulceration  of  the 
caecum  from  without,  however,  does  occur  in  those  cases  in 
which  abscesses  following  perforation  of  the  appendix  burst 
into  the  intestine,  and  are  discharged  per  anum.  A  very 
remarkable  case  in  which  the  caecum  was  involved  came  to 
my  knowledge  in  a  recent  visit  to  St.  John,  New  Brunswick. 
It  was  communicated  to  me  by  Dr.  William  Bayard,  an  emi- 
nent practitioner  of  that  city,  to  whose  courtesy  I  am  indebted 
for  the  following  history  of  the  case,  drawn  up  by  Dr.  Thomas 
Walker,  the  medical  attendant  upon  the  patient: 
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Case  II.  Worms  discharged  from  the  Ccecum  through 
an  Opening  in  the  Abdominal  Parietes. — Was  called  sud- 
denly on  the  morning  of  April  29,  1874,  at  six  o'clock, 
to  see  Mrs.  L.,  aged  sixty-five.  She  had  been  in  tolerably 
good  health  until  four  days  ago,  when  she  was  seized  with 
vomiting,  rejecting  every  thing  swallowed.  She  had  suffered 
during  the  preceding  twelve  months  with  occasional  attacks 
of  pain  across  the  bowels,  which  she  had  attributed  to  flatu- 
lence, and  which  had  generally  been  promptly  relieved  by 
the  use  of  some  warm  carminative.  During  the  present  at- 
tack she  did  not  appear  to  have  suffered  much  pain.  She 
was  pale,  partially  insensible,  with  a  small,  feeble  pulse,  96  ; 
tongue  coated  ;  bowels  constipated.  There  had  been  no  ster- 
coraceous  vomiting.  On  examining  the  abdomen,  an  oval 
swelling  was  found  above  Poupart's  ligament,  about  four 
inches  in  length,  extending  from  just  above  the  crest  of  the 
ilium  toward  the  symphysis  pubis.  It  was  hard,  reddish,  and 
had  all  the  appearance  of  a  pointing  abscess.  It  had  no  im- 
pulse on  coughing.  She  had  not  complained  of  pain  there  to 
any  marked  degree,  though  it  was  quite  tender  to  the  touch. 
Five  grains  of  calomel  were  given,  and  a  sedative  and  anti- 
spasmodic mixture  ordered  to  be  taken  every  three  hours. 
She  was  allowed  ice  to  suck,  a  sinapism  was  directed  to  be 
applied  over  the  stomach,  and  a  poultice  to  the  swelling ;  also, 
beef-tea  and  brandy  were  ordered,  in  small  quantities.  At 
eleven  o'clock  in  the  forenoon  the  bowels  had  been  freely 
moved ;  she  had  vomited  only  once  since  six  o'clock,  and  had 
begun  to  retain  every  thing  she  took  ;  pulse  much  stronger  ;  she 
is  quite  sensible.  Her  condition  remained  much  the  same  until 
May  1st,  when  the  abscess  having  clearly  pointed,  and  fluctua- 
tion being  very  distinct,  it  was  opened  about  its  middle,  and  a 
wineglassful  of  very  fetid,  dirty- brown  pus  escaped.  Poultice 
to  be  continued,  with  the  addition  of  a  carbolic-acid  lotion. 

3d. — Abscess  has  discharged  freely  since  it  was  opened. 
The  discharge  continues  offensive  ;  the  edges  of  the  opening 
have  sloughed  slightly,  and  another  opening  has  formed,  by 
ulceration,  below  the  first.    Bowels  have  been  opened  fre- 
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quently  within  twenty-four  hours,  the  stools  being  thin  and 
yellowish,  but  devoid  of  blood  or  pus. 

4tth. — On  dressing  the  wound  to-day  I  extracted  from  it  a 
perfect  worm  (Ascarus  lumbricoides),  about  six  inches  in 
length.  Two  similar  worms,  I  was  informed,  had  been  found 
that  morning  on  the  poultice,  with  the  discharge.  Diarrhoea 
still  continues. 

5th. — Two  more  worms  have  been  discharged  from  the 
opening,  making  five  in  all.  Bowels  still  loose  ;  the  edges  of 
the  opening  have  sloughed  still  more. 

7th. — She  was  seen  by  Dr.  William  Bayard  ;  her  condition 
has  undergone  no  material  change  since  the  last  report. 

12th. — Diarrhoea  has  ceased ;  the  edges  of  the  opening 
have  healed  considerably,  and  now  look  healthy ;  the  dis- 
charge has  very  much  diminished  in  quantity,  and  lost  its 
offensive  character. 

13th. — Faeces  have  begun  to  come  through  the  opening, 
and  from  this  date  forward  they  continued  to  pass,  and  the 
case  presented  all  the  characters  of  a  case  of  artificial  anus 
until  she  died,  in  August.  The  worms  were  all  dead  when 
discharged,  and  one  of  them  came  away  in  two  pieces. 

Note. — Since  the  foregoing  article  was  read  at  a  stated  meeting  of  the 
New  York  Academy  of  Medicine,  held  September  17,  1874,  the  author  has 
received  a  communication  from  Prof.  James  R.  Wood,  M.  D.,  of  which  the 
following  extract  relates  to  this  subject: 

"I  have  operated  on  three  cases  by  Dr.  Parker's  method ;  the  patients 
were  all  males  and  adults.  In  all  of  them  the  onset  of  the  disease  was  ab- 
rupt, with  acute  symptoms  of  peritonitis  that  became  localized  in  the  right 
iliac  region.  In  two  of  the  cases  the  offending  substance  was  discharged; 
in  the  third  case  none  was  seen.  Two  cases  recovered  rapidly;  one  died 
on  the  second  day  after  the  operation.  Although  I  saw  these  cases  early 
after  the  attack,  I  did  not  operate  earlier  than  the  seventh  day.  I  think  it 
is  as  important  not  to  operate  too  soon  as  it  is  to  defer  the  operation  too 
long/' 
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CASE  OF  ABSCESS  ORIGINATING  IN  RIGHT  ILIAC  FOSSA, 
TREATED  BY  INCISION. 

By  ERNST  KRACKOWIZER,  M.  D., 

SURGEON  TO  NEW  YORK  AND  BEIXEVUE  HOSPITALS. 


Read  September  17,  1874. 


G.  Lauter,  60  Rivington  Street,  a  fine  boy,  twelve  years 
of  age,  was  taken  with  pain  in  the  abdomen  early  in  the  morn- 
ing, October  6,  1S72.  No  cause  could  be  assigned.  Not- 
withstanding, he  went  to  school,  whence,  the  pain  increasing 
and  vomiting  supervening,  he  was  sent  home  by  the  teacher. 

Dr.  C.  Mohn  saw  him  soon  and  found  that  the  pain  was 
seated  in  the  ileo-caecal  region,  aggravated  on  pressure.  From 
there  the  pain  spread  over  the  whole  abdominal  cavity  ;  in  fact, 
the  symptoms  of  general  peritonitis  were  well  marked  on  the 
second  or  third  clay  after  the  seizure.  No  amelioration  was 
produced  by  general  and  local  antiphlogistic  treatment. 

October  17th — eleven  days  after  the  commencement  of  the 
disease — I  was  called  in  consultation.  Besides  the  symptoms 
of  general  peritonitis,  I  detected  a  swelling,  commencing  IJf 
interiorly  from  the  right  spina  superior  anterior,  and,  follow- 
ing Poupart's  ligament,  extending  beyond  the  median  line  as 
far  as  the  external  border  of  the  left  rectus  abdominis  muscle. 
From  Poupart's  ligament  the  swelling  reached  to  a  line  equi- 
distant from  the  navel  and  the  symphysis  pubis.  The  swelling 
was  moderately  resistant ;  no  fluctuation  could  be  felt. 

An  incision  was  made  f 9  above  Poupart's  ligament,  com- 
mencing on  the  outer  border  of  right  rectus  abdominis  muscle, 
and  carried  outward  toward  the  superior  anterior  spine  of  the 
ilium,  ending  1"  inside  of  this  landmark.  Layer  after  layer 
the  aponeurosis  of  the  external  oblique,  then  the  internal,  and 
then  the  transverse  abdominal  muscles,  were  divided  to  the 
whole  extent  of  the  incision  of  the  skin.  After  the  fascia 
transversa  was  reached,  it  was  opened  near  the  inner  angle  of 
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the  wound,  a  little  exteriorly  of  the  assumed  course  of  the  epi- 
gastric vessels.  A  director  was  insinuated  through  this  open- 
ing, and  on  it  the  fascia  transversa  was  split  from  inward  out- 
ward to  the  outer  angle  of  the  wound.  Only,  after  the  sub- 
fascial connective  tissue  had  been  separated  cautiously  and 
gently  with  the  aid  of  a  probe  to  some  depth,  gas  and  fetid 
pus  commenced  to  escape.  The  connective  tissue  was  then 
further  separated,  first  by  a  uterine  sound  and  then  by  the 
finger.  Thus  the  finger  entered  freely  into  the  cavity  of  an 
abscess,  situated  between  the  outer  surface  of  the  peritonaeum 
and  the  transversal  fascia.  It  extended,  corresponding  to  the 
configuration  of  the  swelling  felt  through  the  abdominal  walls 
before  the  operation,  behind  the  recti  muscles,  beyond  the 
median  line  to  the  left.  The  gaping  of  the  edges  of  the 
incision  in  the  fascia  transversa  caused  it  at  the  inner  angle 
of  the  incision  to  project  in  the  shape  of  a  sharp  falciform 
spur  or  fold,  in  which  undoubtedly  the  epigastric  vessels  were 
embedded. 

The  relief  after  the  operation  was  immediate  and  great. 
The  symptoms  of  general  peritonitis  rapidly  yielded  to  treat- 
ment with  opium  and  iced  compresses  to  the  abdomen.  The 
suppuration  at  once  assumed  a  healthy  character.  After  five 
days  I  could  cease  my  daily  calls,  and,  when  I  saw  the  boy 
last,  November  11,  1872,  thirty-six  days  after  the  commence- 
ment of  the  disease  and  twenty-five  days  after  the  operation, 
the  wound  was  healed,  and  all  the  functions  of  the  body  were 
performed  in  a  normal  manner.  A  little  resistance  at  the 
site  of  the  abscess  could  still  be  felt  when  the  examining 
fingers  were  deeply  insinuated  in  the  abdominal  walls.  The 
boy  has  continued  well  to  this  day. 


ON  A  NEW  METHOD  OF  DETERMINING  THE  POSITION  OF 
ABSORPTION  BANDS  IN  THE  SPECTRUM  OF  COLORED 
ORGANIC  FLUIDS. 

Bt  J.  C.  D ALTON.  M.D., 

PROFESSOR  OF  PHYSIOLOGY  L>*  THE  COLLEGE  OF  PHYSICIANS  AND  SURGEONS.  NEW  YORK. 


Read  October  8,  1874. 


The  mode  adopted,  in  many  of  the  spectroscopes  in  com- 
mon use,  for  fixing  the  location  of  a  spectrum  line,  is  by 
means  of  two  crossed  wires,  placed  in  the  eye-piece  of  the 
instrument,  which  may  be  made  to  traverse,  from  right  to  left 
or  vice  versa,  by  the  lateral  movement  of  the  observing  tele- 
scope, so  as  to  cover  in  succession  every  part  of  the  spectrum. 
The  movement  of  the  telescope  carries  with  it  a  vernier,  slid- 
ing upon  a  horizontal  graduated  circle,  upon  which  the  exact 
position  of  the  telescope  tube,  and  consequently  of  that  part 
of  the  spectrum  covered  by  the  cross-wires,  may  be  read  off  at 
will.  The  situation  of  the  principal  sun  lines,  A,B,  C,  D,  etc., 
having  been  fixed  by  observation  of  the  solar  beam  and  duly 
recorded,  appearances  in  any  part  of  the  spectrum  may  after- 
ward be  referred  to  them  as  fixed  points. 

This  method  is  well  adapted  for  astronomical  or  chemical 
purposes,  in  determining  with  precision  the  location  of  the 
dark  sun  lines  or  of  the  bright  lines  produced  by  incandescent 
vapors ;  since  these  lines  are  of  excessive  fineness  and  defini- 
tion, and  any  one  of  them  may  be  brought  to  correspond 
accurately,  both  above  and  below,  with  the  reentering  angles 
of  the  crossed  wires  (Fig.  1).  But  it  is  not  convenient  for 
the  observation  of  absorption  bands.  These  bands  are  very 
different  in  character  from  the  delicate,  but  sharp  and  mathe- 
matically delineated  sun  lines.  An  absorption  band  is  simply 
vol.  n.,  n.  s.  2 
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a  dim  space  in  the  spectrum,  the  central  parts  of  which  may 
be  completely  black,  owing  to  the  total  absorption  of  light, 
while  the  edges  are  almost  invariably  more  or  less  shaded  off, 
merging  gradually  into  the  adjacent  illuminated  regions. 
Thus  there  is  no  exact  point  at  which  we  can  say  with  abso- 
lute accuracy  that  an  absorption  band  either  begins  or  ends ; 
and  even  the  position  of  its  centre  is  necessarily  more  or  less  a 
matter  of  estimate  by  the  eye.  Consequently,  the  extreme 
precision  of  measurement,  which  is  attainable  and  useful  in  the 


Fig.  1. 


Field  of  the  Spectroscope,  showing  a  Part  of  the  Spectrum,  with  the  Sun 
Lines  and  Crossed  Wires. 

case  of  the  sun  lines,  is  neither  possible  nor  necessary  for  ab- 
sorption bands ;  particularly  as  these  bands  vary  in  intensit 
and  extent,  and,  according  to  some  observers,  even  a  ver 
little  in  position,  with  the  density  of  the  solutions  used  fo. 
observation. 

Beside  this,  the  crossed  wires  make  a  coarse  and  disagre 
able  object  in  the  field  of  the  spectroscope,  and  often  cover 
considerable  part  of  the  absorption  band  which  we  desire  to 
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examine.  Owing  to  this  difficulty,  a  fine  vertical  silver  wire 
may  be  substituted  for  them  with  considerable  advantage. 
This  appears,  in  the  bright  parts  of  the  spectrum,  as  a  single 
dark  line,  drawn  from  above  downward,  and  movable,  like 
the  crossed  wires,  with  the  changing  position  of  the  observing 
telescope.  In  the  dark  parts  of  the  spectrum  it  may  be  illu- 
minated by  means  of  a  lateral  opening  in  the  tube  of  the  eye- 
piece and  a  small  side  mirror,  so  as  to  appear  as  a  bright  line 
easily  visible  by  contrast. 

But  the  necessary  calculation  of  the  position  of  any  object 
in  the  spectrum,  by  reference  to  the  vernier  and  graduated 
circle,  is  still  an  inconvenience.  As  all  diffused  light  should 
be  excluded  so  far  as  possible  from  the  observing  room,  a  gas- 
light must  be  turned  on  and  shut  off  again  each  time  the  ver- 
nier is  to  be  examined ;  and  when  a  series  of  measurements  is 
to  be  made  in  rapid  succession,  the  frequent  changes  required, 
from  the  telescope  to  the  vernier  and  from  the  vernier  to  the 
telescope,  are  a  real  source  of  annoyance  and  delay.  Add  to 
this  the  calculation  in  figures  necessary  for  translating  the 
degrees  of  the  graduated  circle  into  the  relative  position  of 
the  sun  lines,  and  it  will  be  seen  that  the  method  in  question 
is  in  no  small  degree  circuitous  and  troublesome.  For  these 
reasons,  I  have  been  led  to  adopt  another  plan,  in  which,  by  a 
single  direct  observation,  the  position  of  an  absorption  band 
may  be  immediately  and  easily  referred  to  that  of  the  adjacent 
sun  lines. 

For  this  purpose,  a  third  or  scale  telescope  is  used,  similar 
to  that  employed  in  many  astronomical  and  chemical  spectro- 
scopes, so  arranged  as  to  throw  the  illuminated  image  of  a 
graduated  scale  upon  the  hither  face  of  the  prism,  from  which 
the  spectrum  emerges ;  so  that,  when  both  telescopes  are 
properly  focused,  the  spectrum  and  the  scale  will  be  visible 
together  in  the  field  of  the  spectroscope. 

An  arbitrary  scale  is  first  drawn,  with  fine  black  lines  in 
Indian  ink,  upon  smooth,  white  card-board,  about  twenty 
inches  long  by  seven  or  eight  inches  wide,  with  every  tenth 
degree  properly  numbered,  up  to  150  or  200,  according  to  the 
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length  ol  the  spectrum  in  the  instrument  used  by  the  ob- 
server ;  a  blank  space  being  left  between  the  corresponding 
scale  lines,  above  and  below,  which  is  to  be  occupied  by  the 
spectrum.  The  first  half  of  such  a  scale,  as  drawn  upon  the 
card-board,  is  represented  in  Fig.  2. 


Fig.  2. 
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Akbitkaby  Scale  on  Card-board. 


The  above  scale  should  then  be  photographed,  in  negative, 
upon  a  circular  glass  plate,  to  be  inserted  into  the  end  of  the 
scale  telescope  ;  the  photographed  scale,  to  be  of  such  a  size 


Arbitrary  Scale,  with  Sux  Likes. 


that,  when  seen  in  the  field  of  the  observing  telescope,  its 
image  will  fairly  include  the  entire  length  of  the  spectrum. 
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With  the  scale  thus  fixed  in  position,  a  sunbeam  is  then 
admitted  through  the  slit  of  the  spectroscope,  and  the  position 
of  the  principal  sun  lines,  in  respect  to  the  degrees  of  the  scale, 
accurately  noted.  Suppose,  for  example,  that  the  line  A 
comes  at  6,  B  at  IS,  C  at  25,  D  at  U,  E  at  65,  and  F  at  86, 
as  in  Fig.  3  ;  the  line  G,  in  the  continuation  of  the  scale,  com- 
ing at  126,  and  the  line  H  at  162. 

These  positions  of  the  principal  sun  lines  being  recorded, 
the  photographed  scale  may  then  be  taken  out  and  thrown 
away.    It  has  done  its  work,  and  is  no  longer  needed. 

The  next  thing  is  to  make  a  new  scale  upon  card-board, 
of  the  same  size  as  the  old  one,  but  with  the  sun  lines  drawn 
in  their  proper  position,  as  ascertained  by  the  preceding  ob- 
servation, and  plainly  marked  with  the  letters  belonging  to 
them.  The  spaces  intervening  between  adjacent  sun  lines 
are  divided,  each  into  ten  degrees,  with  the  exception  of  the 
space  between  B  and  C.  This  interval  is  so  much  smaller  than 

Fig.  4. 


Xew  Spectroscope  Scale,  showing  Position-  of  Sr>'  Llses. 


the  others  that  it  is  more  convenient  to  divide  it  into  five  de- 
grees instead  of  ten.  The  first  half  of  the  new  scale  will  then 
appear  as  in  Fig.  4. 

The  degrees  into  which  the  intervening  spaces  are  thus 
marked  off  will  vary  in  size  in  different  parts  of  the  spectrum  ; 
the  degrees  between  D  and  E,  for  example,  being  wider  than 
those  between  A  and  B,  and  those  between  F  and  G  wider 
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than  those  between  D  and  E.  But  there  is  no  disadvantage 
in  this  inequality,  since  the  degrees,  in  any  case,  are  only  for 
the  purpose  of  properly  dividing  the  space  between  any  two 
adjacent  sun  lines,  and  of  enabling  us  to  measure  with  accu- 
racy one-half,  one-quarter,  or  one-tenth  of  the  distance  from 
one  of  these  lines  to  the  other. 

The  second  scale,  when  drawn  upon  card-board  in  the  man- 
ner above  described,  is  then  photographed  in  negative  upon  a 
glass  plate,  to  exactly  the  same  size  as  was  done  with  the 
first ;  and  this  second  photographed  scale  is  inserted  and  per- 

Fig.  5. 
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Field  of  the  Spectroscope,  showing  the  Absorption*  Bands  op  Blood,  and  the 

Spectroscope  Scale. 

manently  fixed  in  the  extremity  of  the  scale  telescope.  By 
observation  of  the  sunbeam  the  accuracy  of  position  of  all 
the  lettered  lines  is  verified ;  and  we  then  have  a  graduated 
scale,  visible  in  the  field  of  the  spectroscope,  by  which  the 
position  of  an  absorption  band,  in  any  spectrum,  by  artificial 
light,  may  be  determined  at  a  glance,  without  reference  to  a 
graduated  circle  or  any  numerical  calculation.    In  Fig.  5  is 
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shown  the  appearance  of  thaf  part  of  the  spectrum  which  con- 
tains the  two  absorption  bands  of  aerated  blood,  with  the  cor- 
responding portion  of  the  scale  ;  showing  that  the  first  band 
occupies  a  little  more  than  the  space  between  the  first  and  the 
third  degree  from  D  to  E,  the  second  rather  more  than  that 
between  the  sixth  and  the  ninth. 

If  we  express  the  distance  between  D  and  E  in  hundredths 
instead  of  tenths,  we  should  say  that  the  first  absorption  band 
of  blood  extended  from  8  to  30  degrees  of  this  distance,  and 
the  second  band  from  60  to  95.  The  photographed  scale  may 
be  illuminated  at  pleasure,  by  a  mirror,  from  the  same  burner 
which  furnishes  the  light  for  the  spectroscope  slit. 

Three  precautions  are  necessary  in  using  the  scale  arranged 
as  above : 

In  the  first  place,  the  collimator  tube,  bearing  the  slit  of 
the  spectroscope,  which  is  usually  made  movable,  must  be 
permanently  fastened  with  screws,  in  such  a  way  as  never  to 
vary  its  position  with  regard  to  the  prism  of  the  instrument ; 
for  any  such  variation  will  alter  the  apparent  length  and  posi- 
tion of  the  spectrum. 

Secondly,  the  scale  telescope  must  also  be  secured  from 
any  accidental  change  of  position.  It  may  be  made  to  trav- 
erse, in  a  horizontal  plane,  by  means  of  a  strong  spring  and 
thumb-screw  ;  another  thumb-screw  being  placed  underneath 
for  the  purpose  of  fastening  it,  when  the  proper  position  has 
been  reached. 

Finally,  the  distance  of  the  photographed  scale  from  the 
lens  of  the  telescope  in  which  it  is  fixed  must  also  be  invari- 
able. Changing  this  distance  increases  or  diminishes  the  ap- 
parent length  of  the  scale,  as  viewed  in  the  observing  tele- 
scope ;  and  although  this  does  not  perceptibly  alter  the  position 
of  the  more  central  lines,  as  E  and  F,  it  does  make  a  differ- 
ence with  those  near  the  extreme  parts  of  the  spectrum,  as  A, 
B,  G,  and  H.  The  most  convenient  distance  for  use  may  be 
fixed  at  the  time  of  observing  the  sun  lines  with  the  first  arbi- 
trary scale,  and  it  should  not  be  afterward  changed. 
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The  principal  practical  difficulty  in  perfecting  the  arrange- 
ment described  above,  has  been  that  of  obtaining  a  photo- 
graphed scale  on  glass,  with  the  lines  sufficiently  delicate  and 
the  intervening  spaces  sufficiently  opaque ;  so  that  the  dark 
background  of  the  scale  should  not  admit  any  light,  to  ob- 
scure or  confuse  the  spectrum.  I  am  much  indebted  to  Mr. 
Mason,  the  photographer  at  Bellevue  Hospital,  for  the  in- 
genuity and  perseverance  by  which,  after  many  trials,  he 
succeeded  in  accomplishing  this  result. 

It  need  hardly  be  said  that  the  two  telescopes,  bearing 
respectively  the  slit  and  the  scale,  should  be  carefully  pro- 
tected from  any  mechanical  shock  or  pressure  which  might 
endanger  the  accuracy  of  their  position.  Every  thing  depends 
upon  this  position,  once  fixed,  remaining  unaltered  ;  and  on 
that  account  it  is  well  to  repeat  occasionally  the  verification 
of  the  scale  by  observation  of  the  sunbeam,  or  of  the  sodium 
line  in  a  candle-flame,  which,  of  course,  should  correspond 
exactly  with  the  D  line  of  the  photographed  scale. 


ON  ANCHYLOSIS. 


By  LEWIS  A.  SAYRE,  M.  D., 

PROFESSOR  OF  ORTHOPEDIC  SURGERY  AND  CLINICAL  SURGERY  IN  BELLE VUE  HOSPITAL 
MEDICAL  COLLEGE,  NEW  YORK. 


Read  October  15,  1874. 


Mb.  President  and  Gentlemen  of  the  New  York  Acade- 
my of  Medicine  : 

I  shall  occupy  you  a  short  time  this  evening  in  consider- 
ing the  subject  of  anchylosis,  and  its  treatment. 

Anchylosis,  from  the  Greek  word  ay/ci>\o<;  (crooked  or 
hooked,  because  most  joints  when  stiffened  are  deformed  in 
this  manner.)  Although  the  true  pathology  is  stiffness,  immo- 
bility or  consolidation,  no  matter  whether  in  a  straight  or 
crooked  position,  yet  the  term  anchylosis,  or  crookedness,  has 
been  so  long  used  by  the  profession  to  designate  the  patho- 
logical condition  of  which  we  are  now  speaking,  that  I  shall 
continue  to  employ  it. 

Anchylosis  is  either  true,  osseous,  or  complete ;  or  else  false, 
fibrous,  or  incomplete.  True  or  complete  anchylosis  signi- 
fies the  fixed  and  absolutely  motionless  state  of  a  joint.  False, 
fibrous,  or  incomplete  anchylosis  denotes  a  limited  motion  in 
the  joint,  no  matter  how  slight  that  motion  may  be. 

Anchylosis  is  more  common  in  the  ginglimoid  articulations 
than  in  others,  but  may  occur  in  every  description  of  joint. 
In  general,  only  one  joint  is  anchylosed  in  the  same  individual ; 
but  I  have  seen  one  case,  in  a  gentleman  under  thirty  years 
old,  from  Providence,  R.  L,  in  which  both  hips,  one  knee, 
and  both  ankles  were  apparently  completely  anchylosed,  as 
the  result  of  rheumatic  inflammation.  I  have  seen  one  other 
case,  in  a  young  lad  of  fifteen,  from  Kentucky,  who  had  disease 
of  his  right  hip-joint,  and,  for  the  purpose  of  procuring  rest  of 
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that  joint,  was  put  by  his  attending  surgeon  into  a  fixed  appa- 
ratus, embracing  the  trunk,  pelvis,  and  both  lower  extremities, 
and  so  retained  for  several  months.  At  the  end  of  this  time, 
the  diseased  hip  was  cured  by  anchylosis,  and  the  knee  and 
ankle  of  the  diseased  limb,  as  well  as  the  hip,  knee,  and  ankle 
of  the  oppisite  one,  were  completely  anchylosed,  and  still  re- 
main in  the  same  condition. 

In  this  case  there  had  been  no  inflammatory  action  in  any 
of  the  joints,  except  the  right  hip,  and  he  had  never  complained 
of  or  suffered  pain  in  any  of  them.  This  case  is  of  great  im- 
portance, showing  as  it  does  that  anchylosis  can  take  place 
even  in  a  young  person,  in  a  perfectly  healthy  joint,  by  long- 
continued  rest. 

In  old  age,  anchylosis,  in  certain  parts  of  the  skeleton,  is  a 
natural  change  ;  and  in  this  period  of  life  it  is  common  to  find 
the  heads  of  the  ribs  anchylosed  to  the  bodies  of  the  ver- 
tebrae, or  the  tubercles  to  the  transverse  processes,  the  verte- 
bras to  one  another,  the  ensiform  cartilage  to  the  sternum,  etc. 

Anchylosis  is  not  a  disease  of  itself,  but  may  be  the  result 
of  any  disease,  affection,  or  injury,  which  interferes  with  the 
normal  functions  and  motions  of  a  joint. 

Anchylosis  may  be  the  most  favorable  termination  that 
can  occur  in  many  diseases  and  accidents  of  the  joints.  In 
such  cases  it  is  of  the  most  vital  importance  that  the  surgeon 
should  select  the  most  favorable  position  for  the  future  useful- 
ness of  the  limb  thus  involved.  As,  for  instance,  the  elbow  is 
more  useful  when  anchylosed  at  a  right  angle  than  if  made 
straight,  whereas  the  knee  would  be  entirely  useless  if  an- 
chylosed in  the  same  manner ;  its  future  usefulness  and  secu- 
rity being  better  obtained,  by  having  it  anchylosed  perfectly 
straight,  or  as  nearly  so  as  may  be.  It  is  owing  to  the  neglect 
of  observing  this  principle  of  placing  a  limb  in  its  most  favor- 
able position  for  future  usefulness,  while  consolidation  is  tak- 
ing place,  that  subsequent  surgical  interference  is  necessary. 

In  chronic  or  long-continued  inflammation  of  any  joint, 
reflex  irritation,  producing  muscular  contractions,  invariably 
takes  place. 
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This  contraction  not  only  aggravates  the  disease  by  causing 
undue  pressure  on  the  parts  inflamed,  but  also  distorts  the 
limb  in  accordance  with  the  action  of  the  most  powerful 
muscles  involved,  and  the  distortion  can  only  be  prevented 
by  the  proper  application  of  an  extending  and  counter-extend- 
ino*  force  during  the  treatment  of  the  disease.  When  this 
principle  has  been  neglected,  the  patients  frequently  recover 
with  such  seriously  distorted  and  useless  limbs  as  to  render 
surgical  interference  necessary. 

In  such  cases  it  is  of  the  utmost  importance  to  ascertain 
whether  the  anchylosis  be  complete  or  incomplete,  as  the  plan 
of  treatment  in  each  particular  case  depends  entirely  upon  the 
accuracy  of  this  diagnosis.  If  fibrous,  or  incomplete,  it  can 
be  broken  up  by  manual  or  mechanical  force,  aided  by  sub- 
cutaneous tenotomy,  myotomy,  and  the  section  of  such  fasciae, 
fibrous  bands  and  other  adhesions,  as  have  prevented  its  mo- 
bility ;  whereas,  if  the  anchylosis  be  true,  or  bony,  the  deform- 
ity can  only  be  relieved  by  section  of  the  bone  itself  with  the 
saw  or  other  instrument.  In  many  cases  of  simply  fibrous  or 
incomplete  anchylosis,  the  adhesions  are  so  firm  and  so  short 
as  to  allow  of  no  perceptible  motion,  even  under  a  very  care- 
ful inspection.  In  such  cases,  if  there  has  been  any  motion 
whatever,  although  so  slight  as  not  to  be  observed  at  the  time, 
yet  on  the  following  day  the  parts  which  have  been  subjected 
to  the  violence  necessary  for  the  examination  will  give  evi- 
dence, by  pain,  tenderness,  and  inflammation,  that  some  motion 
must  have  been  given  to  the  parts  involved.  In  one  case  of 
anchylosis  of  both  hips,  with  very  great  distortion,  by  com- 
plete flexion  and  adduction,  in  a  young  girl  of  nineteen,  from 
long-continued  suppuration  of  both  hip-joints,  the  anchylosis 
was  so  complete  that,  in  consultation  with  all  the  surgeons  at 
Belle vue  Hospital,  we  all  decided  that  it  was  a  case  of  osseous 
fusion,  and  could  only  be  relieved  by  section  of  the  bone. 

On  the  following  day,  when  I  went  to  perform  the  opera- 
tion, there  was  so  much  tenderness  about  the  parts,  that  I  was 
satisfied  some  motion  had  been  given  to  the  articulation,  al- 
though so  slight  that  none  of  us  had  been  able  to  detect  it  at 
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the  time  of  the  examination.  I  therefore  determined  to  break 
up  the  adhesions,  instead  of  sawing  out  a  portion  of  the  bone. 
The  adductors  tensor-vagina  femoris,  and  fascia  lata,  of  both 
sides  were  subcutaneously  divided,  the  wounds  carefully  closed 
and  covered  by  long  strips  of  adhesive  plaster  and  compresses. 
A  figure-of-8  roller  was  then  carefully  applied  around  each 
hip,  after  which  the  adhesions  were  forcibly  but  very  freely 
broken  up,  and  che  limbs  brought  as  nearly  as  possible  to  their 
natural  position,  and  retained  there,  by  extension  and  abduc- 
tion by  weights  and  pulleys,  which  were  secured  to  the  limbs, 
in  the  usual  way,  by  adhesive  plaster  and  roller.  The  patient 
was  kept  perfectly  quiet,  the  parts  kept  cool  with  ice-bags,  and 
at  the  proper  time  passive  motion  was  made.  The  result  in 
this  case  was  perfectly  satisfactory,  the  patient  recovering, 
with  good  motion  of  both  joints.  She  has  married  since,  and 
was  delivered  by  the  late  Dr.  George  T.  Elliot,  of  a  living 
child,  who  is  now  a  robust  boy,  of  five  years  of  age.  Previous 
to  the  operation,  this  woman  could  only  walk  upon  her  hands 
and  feet,  the  limbs  being  closely  flexed  and  adducted,  and  the 
anchylosis  so  complete,  as  before  stated,  that  all  who  examined 
her  thought  it  to  be  osseous.  She  is  now  in  perfect  health, 
and  performs  all  her  household  duties  without  the  aid  of  a 
servant. 

Having  made  our  diagnosis  that  the  anchylosis  is  fibrous, 
and  not  osseous,  how  shall  it  be  broken  up  ?  In  former  times 
gradual  extension,  with  steaming  and  friction,  was  considered 
all  that  was  necessary,  but  the  length  of  time  demanded  and 
the  great  pain  induced  by  this  method  of  treatment,  frequently 
prevented  the  patient  and  surgeon  from  carrying  it  to  the  com- 
pletion of  securing  perfect  motion.  The  slow  and  gradual 
stretching  of  tissues,  long  contracted,  produces  reflex  contrac- 
tions in  many  instances  to  such  a  degree  as  to  compel  the 
treatment  to  be  abandoned,  and  patients  prefer  to  remain  with 
their  limbs  in  the  distorted  condition  rather  than  undergo  the 
constant  pain  of  continued  extension. 

In  all  such  cases  it  is  infinitely  better  to  proceed  to  the 
immediate  restoration  of  the  joint  to  its  normal  position,  with 
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entire  freedom  and  mobility  by  manual  force  under  the  influ- 
ence of  an  anaesthetic  combined  with  tenotomy  or  myotomy 
or  subcutaneous  section  of  the  fascia,  if  necessary,  than  to  re- 
sort to  the  slow  process  of  gradual  extension. 

How  are  we  to  decide  whether  tenotomy,  myotomy,  or  the 
section  of  fascia,  is  requisite  ?  By  putting  the  parts  upon  ex- 
treme tension,  and  while  thus  stretched,  if  point  pressure  by 
the  finger  or  thumb  be  made  on  the  fascia  or  tendon  thus 
stretched  produces  reflex  contractions,  then  that  fascia,  tendon, 
or  tissue,  must  be  subcutaneously  divided  or  else  forcibly  rup- 
tured before  the  limb  can  be  restored  to  its  normal  position. 
If  the  tissues  thus  contracted  can  be  reached  with  the  knife 
without  the  danger  of  involving;  large  blood-vessels  or  nerves, 
section  by  the  knife  is  better  than  forcible  rupture.  If  it 
is  necessary  to  make  this  subcutaneous  section,  it  is  better 
to  do  it  three  or  four  days  previous  to  the  breaking  up  of  the 
joint,  so  that  the  external  wound  made  by  the  tenotome  may 
have  adhered  before  the  latter  operation  is  performed.  This 
tenotomy  may  be  performed  under  the  influence  of  an  anaes- 
thetic, or  not,  as  the  surgeon  chooses ;  but  when  the  brisement 
proper  is  performed  an  anaesthesia  is  absolutely  essential.  In 
fact,  it  is  due  to  anaesthesia  that  brisement  force  has  gained  its 
reputation,  and  to  it  chiefly  owes  its  success. 

The  patient  being  thoroughly  anaesthetized,  the  limb  is 
seized  by  the  hands  of  assistants,  holding  it  with  firmness, 
between  the  joint  involved  and  the  trunk,  while  the  surgeon 
takes  the  farther  extremity  of  the  limb  and  forcibly  flexes 
it  upon  itself,  which  is  frequently  attended  with  sharp  snaps 
and  cracks  that  are  sometimes  quite  audible  and  that  are 
very  distinctly  felt  by  the  surgeon's  hand  while  making  the 
rupture.  Having  flexed  it  sufficiently  to  begin  to  allow  of 
moderate  movements,  he  then  reverses  the  movement  and  for- 
cibly extends  it ;  and  in  this  way,  by  forcible  flexion  and  ex- 
tension, continues  until  he  has  gained  perfect  and  free  motion 
of  the  joint  involved  in  all  its  normal  movements.  If  the 
knee  is  the  joint  involved,  care  must  first  be  taken  to  fracture 
off  the  patella  from  its  attachment  to  the  femur,  which  is  some- 
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times  the  most  difficult  part  of  the  operation  to  be  performed. 
In  many  instances  a  surgeon  can  aid  himself  by  covering  the 
handle  of  a  key  with  buckskin,  and  by  its  use  give  himself  a 
firmer  leverage  against  the  edge  of  the  patella  than  he  can 
get  with  his  naked  thumb.  Having  thus  obtained  a  perfect 
extension,  and  perfect  flexion,  in  fact,  the  complete  movements 
of  whatever  joint  involved,  these  movements  are  repeated 
with  great  freedom  and  with  great  frequency  until  all  the  ad- 
hering surfaces  are  thoroughly  and  completely  broken  up. 

One  of  the  commonest  causes  of  failure  in  the  treatment 
of  fibrous  anchylosis  by  brisement  force  is,  that  the  surgeon,  suc- 
ceeding in  getting  a  moderate  motion,  and  becoming  alarmed 
at  the  audible  fractures  that  occur,  contents  himself  with  that 
slight  motion  for  the  present  operation,  intending  to  complete 
the  cure  by  subsequent  operations,  and  thus,  by  making  fre- 
quent attempts  to  increase  these  slight  movements,  sets  up  a 
new  inflammation  in  the  parts  involved,  preventing  any  fur- 
ther interference,  and  frequently  resulting  in  a  more  firm  con- 
solidation of  the  joint  than  before  ;  whereas,  by  breaking  up 
the  adhesions  thoroughly  and  completely  at  the  time  of  op- 
eration, and  then,  by  proper  dressings  of  the  parts  and  the 
prevention  of  inflammation,  he  may  confidently  expect  that 
he  will  have  a  much  more  satisfactory  result. 

How  are  these  dressings  to  be  applied  ?  and  how  is  this  in- 
flammation to  be  prevented?    This  I  look  upon  as  the  mos 
important  part  in  the  treatment  of  an  anchylosed  joint.  Fo 
many  years  past  I  have  always  adopted  the  following  plan  :  If, 
for  instance,  it  be  the  knee  which  I  have  broken  up  for  angu 
lar  fibrous  anchylosis^  I  first  strap  the  toes  with  strips  o 
adhesive  plaster  if  it  be  a  small  subject,  or  if  an  adult  wit 
long  toes,  pad  the  toes  with  cotton  and  bind  with  bandage 
carrying  the  roller  over  the  foot  strongly  and  firmly,  pad 
ding  the  malleoli  and  tendo-achillis  with  cotton,  the  roller  is 
carried  snugly  over  them  ;  two  strips  of  adhesive  plaster  hav- 
ing been  placed  on  either  side  of  the  leg  for  extension,  the 
roller  is  passed  over  them,  leaving  their  lower  extremities  ex- 
posed for  the  future  attachment  of  weight  and  pulley,  and  is 
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carried  up  as  far  as  the  top  of  the  tibia.  The  popliteal  space 
is  then  padded  and  firmly  strapped  with  strips  of  adhesive 
plaster,  each  one  shingling  over  the  other  until  the  entire  knee 
is  covered.  The  roller  is  then  continued  over  the  knee  smooth- 
ly and  very  firmly  until  you  come  to  the  junction  of  the  mid- 
dle and  lower  third  of  the  femur,  when  a  piece  of  sponge  an 
inch  or  two  in  length,  and  about  the  size  of  your  thumb,  is 
placed  over  the  track  of  the  femoral  artery,  and  the  roller 
carried  on  over  this  sponge  for  the  purpose  of  making  partial 
compression  of  this  artery,  so  as  to  diminish  its  calibre  and 
thus  prevent  the  full  supply  of  blood  to  the  parts  below.  Great 
caution  is  necessary  in  the  application  of  this  pressure  upon 
the  artery  not  to  obstruct  the  circulation  so  as  to  produce  gan- 
grene;  we  must  here  use  pressure  without  a  busing  it.  The 
limb  is  then  secured  in  an  absolutely  immovable  position 
either  by  a  wooden  splint  well  padded  placed  behind  the  leg, 
gutta-percha,  sole-leather,  plaster  of  Paris,  iron  bars  on  either 
side  of  it,  or  in  any  way  that  the  surgeon  may  deem  best  for 
the  purpose  of  preventing  the  slightest  possible  movement. 
The  patient  is  then  placed  in  bed,  the  lower  extremity  of  which 
is  raised  ten  or  twelve  inches  higher  than  the  head  of  the  bed, 
so  that  the  body  may  act  as  a  counter-extending  force,  and 
the  weight  and  pulley  applied  over  the  foot  of  the  bed  to  the 
strips  of  adhesive  plaster  at  the  ankle-joint  before  described. 
Ice-bags  are  then  placed  around  the  knee,  and  such  constitu- 
tional treatment  in  the  way  of  narcotics,  cathartics,  etc.,  as 
may  be  required  are  judiciously  used.  At  the  end  of  six  or 
seven  clays  the  dressings  are  removed,  the  sponge  taken  from 
over  the  femoral  artery,  the  adhesive  straps  cut  from  over  the 
knee,  and  the  parts  carefully  examined,  and  a  very  slight  move- 
ment given  to  the  joint  for  the  purpose  of  preventing  solidi- 
fication, when  the  dressings  are  reapplied  with  the  ■  sponge 
left  off  from  over  the  femoral  artery.  At  this  dressing  the 
surgeon  will  often  be  surprised  to  find  ecchymosis  to  some  ex- 
tent, both  above  and  below  the  joint,  from  extravasated  blood 
caused  by  the  rupture  of  vessels  at  the  time  of  the  operation ; 
but,  by  following  the  pi  .n  that  I  have  here  laid  down,  I  have 
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never  seen  a  case  that  went  on  to  suppuration  since  I  have 
adopted  this  method  of  treatment,  now  numbering  nearly  one 
hundred  cases.  The  extension  is  still  continued  and  the  ele- 
vated position  of  the  limb  is  still  preserved  for  some  days, 
until  all  danger  of  inflammation  is  passed,  the  surgeon  exer- 
cising his  judgment  whether  the  application  of  ice  is  still  to 
be  kept  up  or  not.  At  the  end  of  a  few  days  the  dressings 
are  again  removed,  and  more  free  motion  is  given  to  the  part. 
It  may  be  necessary  at  the  time  of  making  this  movement, 
and  the  three  or  four  subsequent  movements,  to  administer 
an  anaesthetic;  these  movements  should  be  made  quite  free 
when  an  anaesthetic  is  used,  the  surgeon  being  careful  not  to 
carry  them  to  the  point  of  exciting  new  inflammation.  After 
some  days  the  passive  movements  can  be  made  daily,  accom- 
panied with  friction,  and  shampooing  should  be  very  liberally 
done.  These  movements  may  be  increased  in  frequency  as 
the  case  advances,  until  finally  an  instrument  can  be  so  ad- 
justed to  the  limb  that  the  patient  can  cause  the  movements 
many  times  in  the  day  without  the  attendance  of  his  physician. 
So  soon  as  the  parts  can  be  pressed  together  by  bearing  the 
weight  of  the  body  upon  the  foot  without  tenderness,  the  ex- 
tension can  be  omitted,  and  the  movements  daily  increased. 
By  pursuing  this  plan,  and  by  the  application  of  the  same 
principle  to  the  wrists,  elbows,  and  other  joints,  I  have  never 
had  a  case  of  constitutional  fever  or  suppuration  follow  the 
brisement  force  of  any  joints. 

In  cases  of  complete  or  bony  anchylosis,  section  by  the  saw 
is  absolutely  necessary.  Barton,  of  Philadelphia,  first  made 
section  of  the  upper  portion  of  the  femur  for  angular  contrac- 
tion with  bony  anchylosis  in  1826,  with  a  very  perfect  result. 
Dr.  Gurdon  Buck,  of  this  city,  performed  the  same  operation 
in  the  New  York  Hospital  in  1841  or  1 842,  by  taking  out  a 
V-shaped  portion  of  the  knee  for  angular  anchylosis  at  that 
joint.  I  modified  Barton's  operation  for  anchylosis  of  the  hip- 
joint  in  1862,  by  making  a  curved  section  of  the  femur 
above  the  trochanter  minor  and  a  straight  section  a  few  lines 
below  the  first  curved  cut,  thus  removing  a  block  of  bone. 
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This  operation  I  made  in  two  cases,  and  both  resulted  in  per- 
fect success.  The  first  case  is  still  living.  The  other  case 
died  of  another  disease  some  months  after  the  operation,  but 
lived  long  enough  for  Nature  to  make  an  entirely  new  joint 
with  capsular  ligament,  synovial  membrane,  and  a  double  liga- 
mentum  teres,  which  is  here  seen  in  the  specimen  before  you. 
These  cases  have  all  been  published,  and  therefore  there  is  no 
necessity  of  making  any  further  mention  of  them. 

Mr.  Adams,  of  London,  has  very  much  simplified  this 
operation  by  making  a  simple  subcutaneous  single  section 
through  the  neck  of  the  femur  in  these  angular  deformities  of 
the  hip,  with  very  satisfactory  results.  Dr.  Sands,  of  this 
city,  has  repeated  Dr.  Adams's  operation,  writh  the  result  of  a 
movable  joint.  Reasoning  a  priori,  I  would  suppose  that  the 
single  section  through  the  bone,  although  you  might  by  it  re- 
move the  deformity,  you  would  be  in  danger  of  effecting  a 
cure  by  anchylosis.  The  case  of  Dr.  Sands,  and  some  of  those 
reported  by  Dr.  Adams,  seem  to  disprove  this  position,  but 
sufficient  time  has  hardly  elapsed  to  judge  whether  they  may 
not  after  a  while  become  anchylosed,  although  in  an  improved 
position. 

Case  I. — Anchylosis  of  Knee ;  Brisement  Force  ;  Re- 
sult perfect,  Ward  8,  Bellevue  Hospital;  from  Hospital 
Becords. 

"  R.  D.  Steele,  June  29, 1869,  aged  twenty-two,  Kentucky. 
On  the  11th  of  December  last,  patient  accidentally  shot  him- 
self with  a  Colt's  revolver,  the  ball  entering  the  right  thigh, 
on  its  anterior  aspect,  midway  between  the  groin  and  the 
knee. 

It  lodged  in  the  tissues,  on  the  outer  side  of  the  patella. 
The  next  day  the  ball  was  removed.  Patient  says  that  his 
knee  then  began  to  inflame,  getting  swollen,,  red,  and  painful. 

There  was  much  discharge  through  the  opening  made  by 
removing  the  ball,  and  patient  was  confined  to  his  bed  for  two 
months.. 

During  this  time  his  knee  became  anchylosed,  almost  in  a 
straight  line. 
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On  admission  to  hospital,  the  right  thigh  and  leg  were 
smaller  than  left,  the  following  measurements  being  taken : 
Eight  thigh,  15f  inches  in  circumference ;  left  thigh,  Vj\ 
inches  in  circumference ;  right  leg  and  calf,  10J  inches  in  cir- 
cumference; left  leg  and  calf,  12 J  inches  in  circumference. 

There  is  barely  any  motion  of  the  joint.  The  patella  is 
slightly  movaVe. 

Patient's  general  condition  good.  He  gives  no  history  of 
hereditary  disease  ;  the  limb  gives  him  no  pain. 

June  30th. — To-day  patient  was  etherized,  and  Dr.  Sayre 
broke  up  the  adhesions  with  little  trouble,  so  that  the  leg 
could  be  completely  extended  and  flexed,  at  an  acute  angle, 
upon  the  thigh.  The  toes  were  strapped,  the  foot  and  leg 
bandaged,  a  large  sponge  strapped  into  the  popliteal  space, 
and  another  placed  over  the  femoral  artery,  so  as  to  compress 
it  moderately.  A  long  splint  of  leather  was  then  adapted  to 
the  back  of  the  thigh  and  leg,  and  bandaged  firmly.  7  p.  m. 
patient  doing  well ;  [has  some  pain  ;  ordered  liq.  morphias 
sulph.  (U.  S.  P.3njV 

July  1st. — Slept  well  last  night,  and  has  no  pain  in  knee. 
7  p.  m.,  foot  rebandaged. 

6th. — Since  last  note  patient  has  been  doing  well.  To- 
day Dr.  Sayre  took  off  the  splint  and  bandage,  and  made 
passive  motion,  which  was  very  painful.  Patient  was  then 
anaesthetized,  free  passive  motion  made,  and  dressing  reap- 
plied. 

7th. — Joint  was  moved  again. 

9th. — Splint  removed  to-day.    Patient  out  of  bed. 

14:th. — Joint  moved  to-day  under  chloroform.  From  this 
time  the  motions  were  made  more  frequently,  and  an  instru- 
ment adjusted,  so  that  the  patient  could  flex  and  extend  the 
limb  at  his  pleasure.  He  was  advised  to  do  this  frequently 
every  day.  The  result  was,  that  he  recovered  with  perfect 
motion  in  less  than  three  months. 

I  saw  Mr.  Steele  in  January  last,  and  his  limb  is  as  perfect 
as  the  other." 
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Case  II. — Necrosis  of  Lower  End  of  Femur,  complicated 
with  Fibrous  Anchylosis  of  Knee- Joint  y  Brisement  Force  ; 
Becovery  loith  Motion. 

George  W.  Orr,  of  Bloomingdale,  aged  twenty-four  years ; 
fell,  when  he  was  ten  years  old,  from  a  height  of  ten  feet, 
striking  upon  his  right  limb,  followed  by  a  periostitis  of  the 
lower  end  of  the  femur,  ending  in  necrosis  of  femur  itnd  an- 
chylosis of  knee-joint.  When  he  was  fifteen  years  of  age 
(after  a  lapse  of  five  years),  one  of  the  sinuses  of  the  outer 
portion  of  the  thigh  was  dilated,  and  a  piece  of  bone  two 
and  a  half  inches  in  length  and  about  two-thirds  of  the  cir- 
cumference of  the  femur  was  removed.  His  leg  at  that  time 
was  flexed  at  an  acute  angle  with  the  knee. 

The  wounds  of  the  thigh  healed  after  a  few  months,  when, 
under  the  influence  of  chloroform,  by  brisement  force,  his  limb 
was  made  perfectly  straight,  dressed  in  my  usual  way  with  a 
partial  compress  over  the  femoral  artery,  retaining  splint, 
binding  the  knee,  extension  by  weight  and  pulley,  ice-bags  to 
the  knee-joint.  No  constitutional  or  other  irritation  followed 
the  operation.  At  the  end  of  seven  days  the  dressings  were 
removed.  Considerable  ecchymosis  appeared  round  the  neigh- 
borhood of  the  knee  from  the  rupture  of  blood-vessels  at  the 
time  of  the  operation,  but  no  excessive  heat  or  other  evidence 
of  inflammatory  action.  The  limb  was  very  slightly  moved 
and  again  redressed  as  before,  with  the  exception  of  the  sponge 
compress  upon  the  femoral  artery.  In  two  days  it  was  again 
redressed  and  more  free  movements  given  it. 

From  this  time  on,  the  dressings  and  motions  were  made 
daily  for  about  a  fortnight,  when  the  passive  movements  were 
advised  to  be  made  several  times  within  the  twenty-four  hours. 
These  movements  were  constantly  increased,  until,  at  the  end 
of  three  months,  the  cure  was  perfect  and  complete,  with  the 
entire  mobility  of  the  joint,  complete  extension  and  perfect 
flexion,  as  is  now  seen  in  the  case  before  you. 

Case  III. — Fibrous  Anchylosis — Knee. 
Joseph  S.,  aged  seven  years,  was  brought  to  me  October 
•30.,  1873.    The  following  scanty  history  of  the  case  was  all 
that  could  be  elicited  : 
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When  two  years  old  lie  had  rheumatism.  The  joint  chief- 
ly affected  was  the  left  knee.  The  father  says,  "  His  physi- 
cian called  it  '  bony  anchylosis  'and  6  white  swelling.'  "  It 
was  treated  with  iodine  externally — no  extension.  The  limb 
was  always  crooked,  but  he  could  walk  upon  it  until  the  sum- 
mer of  1872,  since  which  time  the  present  distortion  has  existed. 
There  is  fibrous  anchylosis  of  the  knee.  The  tibia  is  luxated 
backward.  There  is  very  slight  motion  of  the  joint ;  the  pa- 
tella is  probably  movable. 

Treatment. — December  6,  1873.  At  the  college  clinic  I 
divided  the  hamstring  tendons  of  the  left  limb  subculaneously 
without  loss  of  blood.  The  patella  was  then  forcibly  sepa- 
rated from  the  end  of  the  femur  and  the  limb  drawn  down  to 
the  position  of  complete  extension,  and  retained  by  a  weight- 
and-pulley  dressing.  The  limb  was  dressed  in  my  usual  man- 
ner, viz. :  The  instep  and  ankle  were  well  padded  with  cotton, 
the  roller  neatly  applied  over  this  and  up  the  leg.  The  pop. 
liteal  space  is  protected  by  a  large  soft  sponge.  The  inequal- 
ities of  the  knee  carefully  padded,  strips  of  strong  adhesive 
plaster  are  snugly  drawn  over  the  sponge  and  pad,  and  the 
whole  covered  by  carrying  the  roller  up  over  the  knee  and 
lower  part  of  the  thigh.  A  small  piece  of  sponge  is  then 
placed  over  the  course  of  the  femoral  artery,  above  the  junc- 
tion of  the  middle  and  upper  third  of  the  thigh,  and  the  roller 
carried  farther  up  and  completed  by  a  spica.  The  boy  was 
taken  directly  to  lodgings,  put  to  bed,  and  a  dose  of  morphia 
given  him. 

Wth. — Dressing  removed  and  reapplied.  Most  excellent 
condition  in  every  way. 

%)th. — Came  to  clinic  with  extension-brace,  which  was  ap- 
plied yesterday.  Motion  good  ;  passive  motion  ordered.  Ee- 
turned  to  his  home  in  Yorkville. 

January  12,  1874. — lias  for  a  week  past  complained  of 
pain,  particularly  for  the  past  three  days.  Compression  in  axis 
of  limb  gives  pain.  Extension  gives  relief.  Knee-extension 
instrument  ordered. 

April  1st. — Boy  walked  into  my  office  without  crutches. 
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Instrument  readjusted.  Suffers  none  from  knee,  but  lias  symp- 
toms of  "  chills  and  fever."  Lives  near  the  "  Yanderbilt  im- 
provement," Ninetieth  Street.    Ordered  quinine  and  iron. 

June  1st. — General  condition  good ;  still  tender  over  lower 
insertions  of  lateral  ligaments.    Instrument  readjusted. 

23d. — Boy  doing  well.  Instrument  not  removed,  but  band- 
age reapplied. 

August  1st. — Instrument  removed  ;  walks  well,  with  good 
motion,  about  one-third  normal  freedom. 

Case  IY.  —  Fibrous  Anchylosis — Knee;  sub-luxated  / 
Brisement ;  Recovery. 

"William  M.,  aged  nine  years,  from  Auburn,  N.  Y.,  came  to 
me  November  5, 1863,  and  gave  the  following  history:  About 
June,  1864,  the  father  noticed  that  the  lad  began  to  drag  his 
left  foot.  He  complained  of  no  pain,  and  appeared  to  have 
nearly  perfect  power  over  the  limb.  Five  or  six  months  later 
the  knee  began  to  swell,  and  appeared  to  be  "filled  icith  wa- 
ter." This  condition  continued  for  about  two  years.  Gradu- 
ally the  swelling  disappeared.  He  was  treated  at  intervals 
during  the  continuance  of  the  trouble,  by  various  physicians. 
About  two  years  since  the  child  was  ordered  to  go  upon 
crutches,  no  attention  being  paid  to  the  contraction.  The 
limb  was  then  nearly  straight,  but  since  that  time  the  contrac- 
tion has  gradually  increased.  For  the  last  eighteen  months 
the  limb  has  been  nearly  as  "tough  and  sound  "  as  the  healthy 
one,  savins;  the  contraction. 

The  position  of  the  limb  is  as  follows :  The  leg  is  sub-lux- 
ated backward  and  outward  slightly.  There  is  slight  motion  at 
this  new  joint.    The  patella  is  apparently  adherent  by  bone. 

6th. — Drs.  Hamilton  and  Krackowizer  saw  the  patient 
with  me.  While  examining  the  patella,  Dr.  Hamilton  thought 
he  detected  motion.  This  was  rendered  certain  by  the  fol- 
lowing manoeuvre :  Dr.  Hamilton  placed  his  linger  upon  the 
groove  between  tjie  patella  and  external  condyle,  so  that  the 
sharp  edges  of  the  two  bones  could  be  at  the  same  time  felt. 
I  then  made  firm  pressure  upon  the  inner  edge  of  the  patella, 
and  the  two  edges  of  bone  before  mentioned  were  felt  to  ap- 
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proximate,  the  patella  slightly  overriding  the  condyle.  The 
opinion  of  the  consultation  was,  that  an  attempt  should  be 
made  to  restore  the  normal  position  of  the  limb  ;  that,  tinder 
anaesthesia,  as  much  as  possible  should  be  done,  and  the  limb 
retained  in  the  position  gained,  by  a  splint,  or  by  extension, 
according  as  might  be  best  in  practice. 

9th. — The  boy  was  chloroformed,  and  the  limb  forcibly 
straightened  as  far  as  possible.  "While  the  limb  was  firmly 
held  in  proper  position,  a  weight-and-pulley  extension  was 
applied.  The  vessels  were  protected  by  a  sponge  in  the  pop- 
liteal space.  The  supply  of  blood  to  the  joint  was  dimin- 
ished by  the  pressure  of  a  small  sponge  placed  over  the  femoral 
artery  and  confined  by  the  bandages- 

27th. — Made  a  second  operation.  At  this  sitting  the  limb 
was  brought  nearly  straight,  the  hamstrings  were  probably 
broken.  The  limb  was  fixed  by  a  posterior  leather  splint.  No 
reaction  of  importance  followed. 

December  19th. — The  limb  is  nearly  in  perfect  line.  Pas- 
sive movements  have  been  employed  for  two  or  three  weeks. 

Put  on  an  instrument  for  angular  motion  of  the  knee. 
The  boy  left  for  home ;  treatment  to  be  continued  under  di- 
rection of  his  family  physician. 

February,  1869. — The  father  writes  :  "  The  knee  had  im- 
proved very  much,  when  the  boy  was  seized  with  typhoid  fever 
and  died." 

Case  V. — Fibrous  Anchylosis  of  Left  Knee. 

Catharine  B.  was  admitted  to  Bellevue  Hospital  June  3, 
18G8,  when  she  gave  the  following  history  (copied  from  hos- 
pital register) :  She  was  confined  April  1, 1868,  and  remained 
in  bed  but  two  days  after.  On  the  13th  of  April  she  first 
noticed  pain  in  the  left  leg  and  knee.  Very  soon  the  parts 
became  much  swollen,  red,  and  very  tender;  at  the  same  time 
she  had  chills,  fever,  and  sweat.  She  was  compelled  to  keep 
the  bed  for  four  weeks.  Since  her  admission  to  the  hospital, 
the  knee  has  been  blistered,  compressed  with  sponges,  and  ex- 
tended. All  these  plans  seemed  to  be  of  some  benefit.  Pas- 
sive motion,  showering  with  alternate  hot  and  cold  water, 
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have  been  employed  with  little  effect  upon  the  anchylosis. 
For  several  months  the  joint  has  been  anchylosed,  the  angle 

being  about  thus  — 135°.    There  is  at  present  but 

little  pain  in  the  knee,  though  she  says  "  it  is  worse  in  damp 
weather."- 

At  clinic,  January  6,  1869, 1  made  the  following  comment 
on  the  case,  previous  to  operating :  The  hectic  sweats,  etc., 
lead  to  the  belief  that  this  was  a  case  of  pyarthrosis,  but  the 
liquid  has  since  been  nearly  all  absorbed,  and  it  was  probably 
all  synovia.  The  anchylosis  is  at  too  great  an  angle,  and  I 
shall  therefore  try  by  brisement  to  place  it  in  a  better  position. 
The  patella  seems  to  be  movable.  There  is  some  danger  of 
reexcitation  of  inflammation  by  the  brisement,  since  hitherto 
all  attempts  at  establishing  motion  have  been  attended  with 
considerable  reaction.  There  is  one  point,  below  and  out- 
side of  the  patella,  which  is  still  tender.  "  I  do  not  hope  in 
this  case  to  get  motion."  I  applied  the  preparatory  dress- 
ings as  usual.  The  patella  was  started  off  by  bending  the 
limb  backward,  and  then  straightening  it.  Free  motion  was 
given  to  the  joint.  The  knee  had  become  slightly  inverted  ; 
this  was  straightened  by  pressure.  The  usual  dressings  of 
sponges  and  plaster  and  roller,  with  a  posterior  splint,  were 
applied.    Directed  absolute  rest  for  ten  or  twelve  days. 

13th. — No  reaction  took  place.  Every  thing  proceeding  per- 
fectly well.  Patient  has  had  no  pain  after  the  first  thirty-six 
hours  succeeding  the  operation. 

20th. — Extension  no  longer  giving  relief,  was  removed  as 
unnecessary. 

February  13th. — lias  continued  to  do  well. 

May  1st. — Has  continued  to  improve  ;  is  walking  witli  the 
aid  of  a  stick. 

14dh. — Having  left  the  hospital  on  a  pass,  and  overstaid 
her  time,  she  was  discharged  to-day. 
Case  VI. — Anchylosis — Hip. 

Miss  ,  of  Hudson,  N.  Y.,  was  brought  to  me  by  Dr. 

J.  F.  Phillips,  of  Claverack,  K  Y.,  November  27,  1867,  giv- 
ing the  following  history  : 
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When  three  years  old  she  caught  her  foot  in  a  hole  and 
fell.  She  was  able  to  walk  home,  but  complained  of  severe 
pain,  and  was  confined  to  the  bed  for  two  years  from  that 
time.  During  this  time  the  right  lower  limb  became  strongly 
flexed  on  the  pelvis  and  adducted  across  the  upper  portion  of 
the  opposite  thigh.  Previous  to  the  injury  she  had  been  per- 
fectly healthy. 

Since  she  was  five  years  old  she  has  been  able  to  go  round 
on  crutches,  and  for  the  last  six  or  seven  years  has  been  able 
to  flex  the  thigh  upon  the  pelvis  and  extend  it  slightly,  but 
cannot  abduct  it  at  all. 

General  health  perfect,  and  tolerably  robust.  Right  limb 
five  inches  shorter  than  the  other  ;  that  is,  the  foot  cannot  be 
brought  within  five  inches  of  the  floor  (when  the  sound  limb 
is  straight),  and  it  is  very  strongly  adducted. 

A  line  drawn  from  the  right  tuberosity  of  the  ischium 
around  the  hip,  to  the  anterior  superior  spinous  process  of  the 
ilium  of  the  same  side,  passed  nearly  three  inches  below  the 
top  of  the  trochanter  major,  which  could  be  distinctly  felt  on 
flexion  and  extension  of  the  thigh  upon  the  pelvis,  showing 
that  a  new  joint  had  been  made  upon  the  dorsum  of  the  ilium, 
but  on  account  of  the  adduction  of  the  L'mb  she  could  bear  no 
weight  upon  it  without  falling  upon  the  right  side. 

I  put  her  under  chloroform,  and,  by  moderate  force  with  my 
hands,  very  slowly  and  gradually  abducted  the  limb,  Dr.  Phil- 
lips holding  the  pelvis  quiet,  when  suddenly  the  tendon  of  the 
adductor  longus  snapped  off  with  quite  a  loud  noise.  After 
a  few  minutes  I  was  able  to  abduct  the  thigh  to  nearly  a  right 
angle  with  the  body,  the  pelvis  being  held  still  and  the  other 
limb  being  straight,  showing  that  the  motion  was  in  the  new 
hip-joint  and  not  in  the  lumbar  region.  The  recovery  from 
chloroform  was  slow,  but  at  the  end  of  two  hours  she  could 
rise  and  walk  with  the  limb  straight  under  her.  She  could 
voluntarily  abduct  the  limb  six  inches  from  the  central  line  of 
the  body.  It  was  now  only  two  inches  shorter  than  its  fellow, 
and  could  nearly  support  the  weight  of  the  body. 

The  patient  returned  to  Hudson  on  the  same  clay  in  a 
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sleeping-car,  without  experiencing  any  trouble,  Laving  been 
carefully  bandaged  on  a  well-padded  board,  and  on  reaching 
home  was  put  to  bed  and  fomented. 

December  1st. — I  saw  her  ;  found  her  perfectly  comfort- 
able, and  she  had  suffered  no  pain  since  the  operation. 
There  was  a  slight  discoloration  upon  the  inside  of  the  thigh. 
She  is  able  to  flex,  extend,  and  abduct  the  limb  and  to  bear 
her  entire  weight  upon  it  without  pain  if  she  has  gentle  sup- 
port to  prevent  her  falling,  the  muscles  not  being  strong 
enough  to  sustain  or  steady  her  body. 

I  directed  that  the  limb  should  be  rubbed,  shampooed, 
and  that  Faradism  should  be  applied  to  it. 

12£A. — Dr.  Phillips  reports,  "  Case  still  improving." 

September,  1S6S. — Miss          called  upon  me.    The  limbs 

are  parallel.  The  limb  formerly  anchylosed  can  now  be  moved 
voluntarily  in  every  direction,  and  over  quite  a  large  arc. 
The  knee  of  the  diseased  side  is  considerably  above  that  of 
the  sound  side.  The  right  limb,  measuring  from  the  top  of 
the  trochanter  major  to  the  external  'malleolus,  is  one  inch 
shorter  than  the  left.  This  shortening  is  increased  by  the  po- 
sition of  the  head  of  the  femur,  so  that,  measuring  from  the 
anterior  superior  spinous  process  to  the  internal  malleolus, 
the  shortening  is  two  and  a  half  inches.  The  discrepancy  is 
made  up  by  a  thick  cork-sole,  and  she  walks  well  with  the 
assistance  of  a  cane. 

Case  VII. — Fibrous  Anchylosis  of  Hip;  Tenotomy; 
Brisement  y  llecovery,  icith  Motion. 

G.  W.  S.3  aged  fourteen  years,  consulted  me  for  the  first 
time,  September  IT,  1S72,  and  gave  the  history  of  his  case  as 
follows : 

Xearly  ten  years  before,  he  was  attacked  with  hip-disease 
on  the  left  side,  as  the  result  of  a  fall.  The  trouble  continued 
for  five  years,  during  which  time  the  disease  progressed  to  the 
third  stage,  abscesses  formed,  were  opened  and  discharged, 
small  pieces  of  bone  coming  away  from  time  to  time.  Xo 
large  pieces  have  ever  been  discharged. 

About  five  years  from  the  beginning  of  his  trouble,  while 
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running,  lie  caught  and  twisted  his  foot  in  a  rope.  For  sev- 
eral weeks  afterward  he  was  unable  to  move  without  the 
greatest  suffering.  He  subsequently  improved,  and  became 
quite  sound  and  strong. 

Health  good.  Wears,  in  walking,  four  and  a  half  inches 
lift  upon  the  left  shoe.  He  is  not  easily  fatigued  in  walking, 
and  does  not  complain  of  pain.  "When  his  trunk  and  the 
sound  limb  are  in  normal  position,  the  affected  limb  is  flexed 
and  abducted,  the  left  foot  falling  upon  the  outside  of  the  right 
knee.  It  is  brought  down  to  a  position  permitting  walking 
by  strong  tilting  of  the  pelvis.  It  is  possible  that  the  second 
accident,  above  mentioned,  may  have  increased  the  motions  of 
the  joint. 

28th. — Under  chloroform,  I  divided  subcutaneously  the 
tendons  of  the  adductors  (pectineus,  adductor-longus  gracilis) 
and  the  tensor  vagina  femoris ;  dressed  the  usual  way,  and 
placed  in  the  wire-breeches. 

October  12th. — JSTo  inconvenience  has  been  experienced  by 
the  patient.    He  was  removed  to-day  from  the  wire-breeches. 

19th. — Was  allowed  to  ride  out. 

December  Gth. — Has  had  a  two-inch  lower-heeled  shoe  con- 
structed ;  called  to-day  to  show  it.  Walks  very  well  with  it ; 
the  limbs  are  parallel,  and  he  is  able  to  flex  the  thigh  upon  the 
pelvis  to  a  right  angle. 


SPINAL  PARALYSIS  OF  THE  ADULT ;  ACUTE,  SUBACUTE, 
AND  CHRONIC.  (INFLAMMATION  OF  THE  MOTOR  TRACT 
OF  THE  SPINAL  CORD.) 


BY  E.  C.  SEGLTN,  M.  D., 

CLINICAL  PROFESSOR  OF  DISEASES  OF   THE  MIND  AND  NERVOUS  SYSTEM,  AT  THE  COLLEGE 
OF  PHYSICIANS  AND  SURGEONS,  NEW  YORK, 


Read  November  5,  1874. 


Me.  President,  and  Fellows  of  the  Academy  : 

I  desire  in  this  essay  to  call  your  attention  to  a  rare  form 
of  myelitis,  one  whose  existence  lias  been  revealed  to  ns  only 
within  the  last  few  years,  by  the  progress  of  pathological 
anatomy  and  physiological  analysis.  The  few  observers  who 
have  recorded  cases  of  this  disease  have  given  it  different 
names,  the  chief  of  which  are  as  follows  : 

Acute  anterior  spinal  paralysis  (Duchenne). 

Subacute  general  anterior  spinal  paralysis  (Duchenne). 

Spinal  paralysis  of  adults  (Meyer,  Charcot,  Gombault). 

Myelitis  of  the  anterior  horns  (Dujardin-Beaumetz). 

Acute  spinal  paralysis  of  adults  (Fetitfils). 

An  affection  of  adults  like  infantile  spinal  paralysis  (M. 
Bernhardt). 

I  prefer  the  names  of  acute,  subacute,  chronic  spinal  pa- 
ralysis of  adults ;  or,  inflammation  of  the  motor  tract  of  the 
spinal  cord.  I  have  adopted  the  latter  name  for  reasons  which 
will  be  fully  given  when  I  come  to  discuss  the  pathological 
anatomy  of  the  disease.  The  first  name  is  a  semeiological  de- 
nomination, the  second  a  pathological  one  ;  both  being  useful 
in  the  early  stage  of  our  knowledge  of  a  disease,  the  second 
being  the  one  which  should  remain  as  a  part  of  nosology. 
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Before  relating  the  cases  upon  which  this  paper  is  based,  it 
were  well  to  give  a  short  historical  sketch  of  the  subject. 

Duchenne1  (de  Boulogne),  in  the  last  edition  of  his  work 
on  electrization,  claims  that  he  recognized  the  subacute  form 
of  this  affection  as  early  as  1847  ;  and  that  in  1853  he  gave  to 
the  profession  the  first  sketch  of  its  symptoms.  Concerning 
the  acute  form,  he  writes  (p.  437)  that  he  "  had  long  thought 
that  the  symptomatology  of  the  atrophic  palsy  of  childhood, 
whose  anatomical  character  is  mainly  acute  atrophy  of  the  an- 
terior cells  of  the  spinal  cord,  was  not  met  with  in  adults  ;  but 
that  having  met  with  the  same  symptomatology  in  the  latter,  I 
have  naturally  concluded  that  this  paralysis  must  be  produced 
by  the  same  lesion.  This  led  me  to  give  this  palsy  the  name 
of  acute  anterior  spinal  palsy  of  the  adult,  or  palsy  by  atrophy 
of  anterior  cells."  Moritz  Meyer,2  in  his  work  on  medical 
electricity,  describes  spinal  palsy  in  the  adult,  and  recognizes 
its  analogy  with  infantile  spinal  paralysis,  giving  two  interest- 
ing cases.  As  early  as  1863,  Prof.  Charcot,3  of  Paris,  was 
consulted  by  a  patient  bearing  the  remains  of  an  attack  of 
acute  spinal  paralysis.  Charcot  at  that  time  expressed  the 
opinion  (in  his  notes)  that  the  case  was  like  the  cases  of  infan- 
tile spinal  palsy :  "  If  we  leave  out  the  condition  of  age, 
the  case  of  Mr.  L.  might  be  by  all  its  characters  likened  to 
the  myopathic  paralysis  of  children."  Speaking  in  1872, 
Charcot 4  says  :  "  With  reference  to  the  spinal  paralysis  of 
adults,  and  the  general  spinal  paralysis  (Duchenne),  we  have 
as  yet  no  definite  teaching  from  pathological  anatomy.  Judg- 
ing by  their  symptoms,  it  is  at  least  very  probable  that  these 
affections  are  connected  with  a  lesion  of  motor  nerve  cells. 

1  Duchenne,  De  V Electrisation  localisee,  3me  edition,  Paris,  1872,  pp. 
437,  438,  459-461. 

2  Moritz  Meyer,  Electricity  in  its  Relations  to  Practical  Medicine. 
By  Dr.  Hammond.  New  York,  1869,  pp.  229-242.  (German  third  edi- 
tion, 1868.) 

3  Charcot's  private  notes  cited  by  Petitfils,  Considerations  sicr  Vatro- 
2)hie  aigue  des  cellules  motrices.    Paris,  1873,  pp.  72-77. 

4  Charcot,  Lecons  sur  les  maladies  du  systeme  nerveux,  Paris,  1872-'73, 
p.  63. 
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The  spinal  paralysis  of  adults  recalls  that  of  children  by  the 
almost  sudden  accession  of  palsy,  by  the  tendency  to  retro- 
cession, which  is  shown  at  a  given  moment,  by  the  quickly- 
developed  loss  of  electro-muscular  reaction  to  the  faradic  cur- 
rent in  the  palsied  muscles,  and  lastly,  by  the  rapid  atrophy 
which  these  muscles  undergo."  Dujardin-Beaumetz,1  in  his 
aggregation  thesis,  indorses  Duchenne's  views  in  regard  to  the 
semeiology  and  probable  pathological  anatomy  of  this  disease. 
Gombault,3  in  the  early  part  of  1873,  published  a  case  of  acute 
spinal  palsy  of  the  adult  with  post-mortem  examination.  He 
found  lesions  in  the  spinal  cord  which  were  those  anticipated 
by  Duchenne,  Charcot,  and  others.  Upon  this  excellent  ob- 
servation our  view  of  the  pathology  of  these  cases  rests.  Char- 
cot's cases  and  Meyer's  were  republished  in  1873,  in  a  thesis 
by  Petitfils.3  During  the  present  year  the  only  contribution 
to  the  literature  of  the  subject  has  been  an  article  by  M. 
Bernhardt,4  of  Berlin,  based  upon  one  case  without  autopsy. 
In  this  country  the  subject  is  mentioned  in  an  appreciative 
way  by  Dr.  Mary  Putnam  Jacobi 6  in  a  paper,  remarkable  for 
erudition,  upon  paralysis  in  childhood,  published  this  year. 

For  my  own  part,  I  can  say  that  in  November,  1871,  I 
clearly  recognized  the  affection  as  illustrated  in  Case  XVIII. 
This  girl,  with  her  wasted  left  leg,  I  often  pointed  out  to  the 
•resident  staff  and  to  visitors  as  an  example  of  infantile  spinal 
palsy  in  the  adult.  Last  spring  I  had  occasion  to  lecture  clin- 
ically upon  a  man  affected  with  this  disease,  and  then  pointed 
out  to  the  class  the  nosological  place  of  acute  and  subacute 
inflammation  of  the  anterior  motor  tract  of  the  spinal  cord. 

1  Dujardin-Beaumetz,  De  la  myelite  aigue.    Paris,  1872,  p.  51. 

2  Gombault,  Note  sur  un  cas  de  paralysie  spinale  de  l'adulte  suivi 
d'autopsie.  Archives  de  physiologic  normale  et  pathologique,  1873,  pp. 
80-87. 

3  Petitfils,  op.  ext.,  pp.  71-83. 

4  M.  Bernhardt,  Ueber  eine  der  spinalen  Kinderlahmung  ahnliche  Af- 
fection Erwachsener.  Arch.f  PsycMatrie  u.  Nernenkrank.,  1874,  p.  370. 

5  Pathology  of  Infantile  Paralysis.  American  Journal  of  Obstetrics 
and  Diseases  of  Children,  May,  1864,  p.  21.  [Read  before  the  New  York 
County  Medical  Society,  December  22,  1873.] 
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The  notes  of  tins  patient's  condition  have  been  mislaid,  and 
his  case  is  therefore  omitted  from  the  essay. 

I  shall  first  give  abstracts  of  the  few  cases  of  acute  and  sub- 
acute spinal  palsy  which  I  have  found  recorded ;  giving  full 
details  only  of  Gombault's  case  with  autopsy.  I  shall  then 
relate  my  own  cases,  and  afterward  consider  the  semeiology 
of  the  disease — its  diagnosis,  its  pathological  anatomy,  its  eti- 
ology, its  prognosis,  and  its  treatment: 

Duchenne's  Cases,  under  title  of  Acute  Anterior  Spinal 
Palsy. 

Case  L  (Obs.  LXIX.) — Female,  aged  twenty-two.  Fever ; 
pain  in  muscles,  and  down  vertebral  column,  severe  in  cervi- 
cal region ;  numbness  in  fingers,  loss  of  voluntary  movements. 
Sensibility  preserved ;  urination  and  defecation  done  normally. 
Fever  ceased  on  fourth  day,  leaving  palsy  of  all  limbs,  which 
disappeared  spontaneously.  Over  six  months  after,  patient 
showed  palsy,  with  atrophy  of  right  tibialis  anticus,  right 
deltoid,  infra-spin  at  us,  biceps,  interossei,  and  thenar  muscles, 
and  the  left  serratus  magnus  and  flexor  muscles  of  the  fingers. 
Improved  by  localized  faradization. 

Case  II.  (Obs.  LXX.)— Male,  aged  forty-two.  In  1848, 
an  effort  accompanied  by  cracking  sensation  in  back,  and 
followed  by  severe  pain,  extending  into  the  limbs,  with  numb- 
ness in,  and,  later,  palsy  of  both  lower  extremities.  Paraplegia 
cured  spontaneously,  in  two  months.  In  1869,  without  cause, 
fever  and  general  paralysis.  Rapid  wasting  of  forearms  and 
hands.  Wasting  of  some  muscles  of  lower  limbs.  Improve- 
ment in  four  months.  When  seen  by  Duchenne,  showed 
atrophy  of  hands,  of  extensors  of  wrists,  and  of  anterior  tibial 
muscles.    At  no  time  any  bladder  or  sphincter  ani  palsj* 

Case  III.  (Obs.  LXXI.) — Male,  aged  twenty-one.  Lay 
on  snow  while  naked,  and  fainted  away.  Then  had  chill, 
fever,  and  delirium,  with  consequent  general  paralysis.  Sen- 
sibility perfect;  no  trouble  with  bladder  or  sphincter  ani. 
When  seen  (fifteen  years  later),  showed  atrophy  of  all  right- 
leg  muscles,  and  wasting  of  nearly  all  muscles  of  left  leg. 
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Upper  extremities  exhibit  wasted  deltoid  and  hand-muscles 
on  right  side,  and  serratus  magnus  on  left  side.  Sensibility 
a  little  dull  in  hands  and  feet. 

Case  IY.  (Obs.  LXXY.) — Female,  aged  eighteen.  Hard 
work  out-of-doors.  Fever  lasting  eight  days,  with  pain  in 
cervical  spine  and  limbs,  and  numbness  in  latter.  Palsy  of 
both  arms  and  of  legs,  with  preservation  of  sensibility ;  blad- 
der and  intestines  normal.  Residue,  atrophic  palsy  of  right 
upper  extremity.  Improvement  in  palsy  spontaneous,  in  sec- 
ond month. 

Duchenne's  Cases,  under  title  of  Subacute  General  Anterior 
Spinal  Paralysis. 

Case  Y.  (Obs.  LXXXI.)— Male,  aged  fifty-five.  Gradual 
palsy  of  lower  limbs,  with  wasting  of  muscles;  no  affection  of 
bladder.  In  a  year,  extension  of  atrophic  palsy  to  upper 
limbs  and  trunk ;  weakness  of  masticatory  muscles,  and  slow 
speech.  Slight  anaesthesia  in  lower  limbs;  none  elsewhere. 
Autopsy  showed  nervous  centres  healthy  to  naked  eye. 

Case  YI.  (Obs.  LXXXII.)— Female,  aged   .  Gradu- 
ally-developed palsy  of  right  arm,  both  legs,  and,  lastly,  left 
arm ;  speech  and  deglutition  difficult.  When  seen,  loss  of 
electro-muscular  contractility  in  many  muscles  in  trunk  and 
limbs ;  much  wasting  of  muscles  of  limbs.  Sensibility  and 
bladder  functions  unaffected. 

Case  YII.  (Obs.  LXXXIII.)— Male,  aged  fifty-one.  Grad- 
ually-developed palsy  (descending)  of  all  limbs,  with  numbness 
and  with  slight  anaesthesia,  but  no  bladder  trouble.  Spon- 
taneous partial  recovery  thirteen  months  later.  When  seen, 
five  years  later,  presents  atrophy  and  palsy  of  many  muscles 
of  forearms  and  hands. 

Cases  YIII.  and  IX.  By  Moritz  Meyer.—"  The  two 
Barons  von  H.,  twin-brothers,  well-built,  fine,  large  men,  uni- 
formly healthy,  in  their  eighteenth  year,  simultaneously  fell 
sick  with  the  measles.  These,  having  run  an  apparently  fa- 
vorable course,  were  followed,  in  both,  with  a  paralysis  of  the 
legs,  inducing  a  constantly-increasing  emaciation  of  those 
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parts."  He  then  states  that  he  saw  them  six  years  later,  and 
minutely  describes  the  wasting  of  many  muscles  of  the  lower 
limbs,  and  the  consequent  deformities.  He  adds,  "  The  sen- 
sibility of  the  skin  and  muscles  was  perfectly  preserved." 
There  was  reduction  of  electro-muscular  contractility  in  the 
wasted  muscles. 

Case  X. — Dr.  W.  A.  Hammond,1  under  the  head  of  pro- 
gressive muscular  atrophy,  relates  the  following  case,  which  I 
take  to  have  been  one  of  subacute  spinal  paralysis :  An  adult 
male  had  a  first  illness,  characterized  by  electric  pains  in  the 
legs,  weakness,  and  head-symptoms  (confusion  of  ideas,  ver- 
tigo, dim  vision,  headache,  etc.).  There  was  also  numbness  of 
both  upper  and  lower  extremities.  He  partially  recovered ; 
but  in  May,  1867,  there  was  a  return  of  the  head-symptoms, 
the  electric  pains,  and  numbness ;  to  which  were  superadded 
cramps,  fibrillary  contractions  in  both  hands  and  legs,  with 
tingling;  and  twitching.    In  the  course  of  three  weeks  he 

~  O  CD 

was  obliged  to  use  crutches.  From  this  time  he  noticed  the 
atrophy  of  the  muscles  of  both  legs,  and  it  has  gradually  ex- 
tended till  it  has  involved  the  muscles  of  the  lower  third  of 
both  thighs.  In  the  legs,  the  gastrocnemii  and  solei  and  the 
extensors  are  almost  destroyed.  Condition  of  sensibility  not 
stated. 

Charcot's  Cases  ;  first  published  in  "  Considerations  sar 
Patrqphie  aigue  des  cellules  mot  rices"  Par  Alfred  Petit- 
fils.    Paris,  1873,  p.  72,  et  seq. 

Case  XI. — Male,  aged  twenty-seven  (seen  by  M.  Charcot 
in  1863).  In  1859  paralysis  appeared,  preceded  by  pain  in 
left  side;  weakness  of  left  lower  limb,  without  numbness;  in 
twenty-four  hours  complete  paraplegia  and  anaesthesia.  No 
numbness  or  spasm  ;  no  affection  of  sphincter  ani  or  bladder. 
In  next  month  wasting  of  some  palsied  muscles,  and  lowering 
of  temperature  in  parts.  Later,  some  patches  of  anaesthesia, 
in  legs,  sides,  right  axilla.    In  three  months  great  improve- 

1  A  Treatise  on  Diseases  of  the  Nervous  System.  New  York,  1871,  p. 
666. 
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inent  (moxas  to  spine,  Kl  internally).  When  examined 
showed  atrophy  of  left  natis.  leg,  and  foot ;  of  left  lower  ab- 
dominal muscles ;  of  right  thigh,  anterior  part.  Atrophied 
muscles  have  lost  electro-muscular  contractility.  Skin  over 
wasted  muscles  colder  than  elsewhere.  Charcot  recognized 
similarity  to  infantile  palsy. 

Case  XII. — Male  (seen  by  Charcot  in  1871).  In  Febru- 
ary, 1871,  severe  dysentery,  followed  in  eight  days  by  weak- 
ness of  upper  extremities,  and  complete  palsy  of  the  lower. 
Palsy,  with  complete  flaccidity  of  muscles.  After  a  few  days 
lower  limbs  were  cold.  The  arms  recovered  soon;  and  in 
eight  days  imperfect  walking  was  possible.  Since,  progressive 
improvement.  "When  seen,  no  anaesthesia  existed  ;  the  anterior 
parts  of  thighs  are  wasted  and  flabby,  and  have  lost  electro- 
muscular  reaction.    Never  any  sphincter  ani  or  bladder  palsy. 

Case  XIII. — Male,  aged  thirty-five  (seen  by  Charcot, 
October,  1871).  In  the  month  of  August  preceding,  this  man 
suffered  from  malaise  for  four  days  ;  on  fifth  day,  right  arm 
feeble  and  tremulous.  Later,  on  same  day,  right  arm  para- 
lyzed ;  then  left  leg,  right  leg,  and  left  arm.  Accompanying 
fever,  with  delirium,  lasting  one  week.  At  consultation,  there 
is  noted  wasting  of  right  arm  and  left  leg ;  no  anaesthesia  ; 
formication  from  time  to  time.  Never  any  rectal  or  vesical 
symptoms.    No  bed-sore. 

Case  XIY.— By  Prof.  Cuming,  of  Belfast,1  Male,  aged 
forty.  Exposure  to  cold  ;  numbness  in  hands  ;  next  day  walk- 
ing difficult.  On  fourth  day,  complete  palsy  of  all  limbs,  with- 
out anaesthesia.  Later,  spasms,  and  lancinating  pains  in  lower 
limbs.  Gradual  return  of  voluntary  movements  in  three 
months.  Cure,  with  main-en-griffe.  No  bed-sore  ;  no  vesical 
or  rectal  sphincter  palsy. 

Case  XY.  By  Gombault. — Female,  aged  sixty-seven.  On 
1st  of  January,  1867  (sixty-two  years  of  age),  in  one  day  expe- 
rienced great  numbness,  followed  by  palsy  of  all  limbs.  Sen- 
sibility normal ;  respiration,  deglutition,  and  brain-functions 
not  impaired ;  no  bed-sore,  no  palsy  of  bladder  or  of  sphincter 


1  Lublin  Quarterly  Journal  of  Medicine,  1869,  p.  471. 
VOL.  II.,  N.  S.  4 
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ani.  Pain  in  back  at  beginning,  and  for  months  afterward. 
Was  brought  to  hospital  in  fifteen  days ;  had  sensibility,  but 
was  completely  palsied.  No  contracture  of  palsied  limbs. 
After  two  years  began  to  improve  gradually ;  and  in  three 
and  a  half  years  was  able  to  walk  a  little  with  help  of  a  stick. 
Upper  limbs  improved  first.  Examination  in  1872  shows 
slight  wasting  of  arms  and  forearms,  much  atrophy  of  hand- 
muscles,  thenar  eminences  and  interossei :  main-en  griff e. 
Extensors  of  hands  very  weak.  Muscles  of  arm  and  forearm 
show  fibrillary  contractions.  Much  atrophy  of  many  muscles 
of  legs.  Loss  of  electro-muscular  reaction  in  hands  and  exten- 
sor group  of  forearm ;  lessened  reaction  in  whole  of  arm  and 
forearm.  [Reaction  diminished  in  muscles  of  lower  limbs.  No 
numbness,  or  anaesthesia,  or  pain.    Death,  July  19,  1872. 

Case  XVI.  By  M.  Bernhardt. — Male,  aged  thirty-five. 
Exposure  to  cold  while  perspiring,  after  exhausting  diarrhceal 
discharges.  In  the  course  of  forty-eight  to  seventy-two  hours 
an  extensive  paralysis  was  developed,  affecting  the  muscles 
of  the  extremities,  unaccompanied  by  spasms,  or  by  cerebral 
symptoms.  There  was  no  fever.  In  a  few  days  the  palsy  of 
the  extremities  became  absolute,  and  so  remained  for  months. 
The  affected  muscles  rapidly  lost  their  electro-muscular  excita- 
bility, at  least  to  the  induced  current,  and  much  muscular 
atrophy  ensued.  Yet  sensibility  remained  undiminished,  the 
bladder  and  sphincter  ani  were  not  paralyzed,  no  bed-sore  ap- 
peared. The  respiratory  muscles  escaped.  Reflex  movements 
difficult  to  excite.  Spine  not  tender;  some  spontaneous  pain 
in  back.  Some  return  of  movement  in  fingers  in  about  three 
weeks,  and  afterward  progressive  improvement.  Patient  able 
to  walk  alone  only  after  eleven  months.  At  an  early  stage 
pains  occurred  in  all  the  limbs. 

Bernhardt  refers  to  two  other  eases  brought  to  his  notice 
by  Profs.  Traube  and  Westphal ;  but  the  details  given  are  in- 
sufficient to  justify  their  acceptance. 

Case  XYII.  (Personal). — Male,  aged  twenty-four.  Seen 
February  16, 1871.  In  early  life  was  a  healthy  and  temperate 
boy;  never  had  syphilis.  In  18G5  was  run  away  with  on  horse- 
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back,  striking  a  tree  with  his  left  arm  and  side  of  head.  Fell 
from  his  horse  and  remained  unconscious  several  minutes.  Had 
no  subsequent  head-symptoms.  In  August  of  the  same  year, 
after  having  been  repeatedly  wet  through  while  at  work  upon 
his  farm,  he  noticed  that  his  legs  tingled  and  felt  numb,  and  that 
his  feet  were  heavy,  so  that  he  easily  stumbled.  In  the  course 
of  three  months  the  difficulty  in  walking  was  so  great  that  he 
took  to  his  bed.  At  that  time  he  had  no  constriction  around 
body,  no  loss  of  feeling,  no  bladder  or  rectal  sphincter  palsy,  no 
spasmodic  movements.  All  the  limbs  tingled  and  felt  numb 
and  were  absolutely  paralyzed.  He  had  pain  in  the  back,  in 
its  lower  part,  and  between  the  shoulders.  Head  was  always 
clear,  and  the  special  senses  normal.  Took  strychnine  for  a 
time  without  any  effect,  good  or  bad.  In  the  spring  of  I860 
(?)  began  to  sit  up  in  bed  and  in  a  chair.  In  summer  of  same 
year  walked  with  help,  and  has  since  progressively  improved. 
No  bed-sore  at  any  time.  Examination  shows  nothing  abnor- 
mal in  any  part  above  legs.  The  thighs  are  strong  ;  the  legs 
are  swung  as  wholes,  the  feet  not  moving  in  flexion.  This  is 
owing  to  extreme  atrophy  of  the  anterior  tibial  group  of 
muscles.  The  extensors  of  feet  act  fairly,  and  are  but  little 
below  their  normal  size.  The  plantar  muscles  are  evidently 
atrophied.  No  deformity  exists.  Sensibility  in  all  its  modes 
is  perfect  in  lower  extremities.  The  anterior  tibial  muscles  do 
not  respond  to  strong  faradic  current,  though  it  is  "felt  down 
to  the  bone,"  There  is  some  sense  of  weight  in  lower  part  of 
back,  and  slight  tenderness  over  lower  lumbar  vertebrae.  At 
one  time  the  sexual  power  was  abolished  ;  is  now  normal. 
This  patient  returned  to  his  home  in  North  Carolina,  not 
being  heard  of  since. 

My  notes  indicate  that  I  looked  upon  the  case  as  one  of 
congestion  of  the  spinal  cord. 

Case  XVIII.  (Personal). — Female,  unmarried,  aged  twen- 
ty years.  Admitted  to  the  Epileptic  and  Paralytic  Hospital, 
Blackwell's  Island,  service  of  Dr.  E.  C.  Seguin,  November, 
1871.  Patient  presents  a  paralyzed  and  extremely  atrophied 
left  leg,  and  gives  the  following  imperfect  history :  The  trouble 
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began  nine  months  ago,  suddenly  during  sleep,  with  painful 
contractions  :  she  then  gradually  (?)  lost  power  in  the  left 
lag :  no  other  limb  affected.  The  patient  cannot  state  how 
long  a  time  elapsed  between  the  first  symptom  and  the  dis- 
covery of  palsy.  She  adds  that,  on  the  day  before  the  attack, 
her  left  leg  felt  quite  cold  and  a  little  numb;  and  that  her 
menses  were  suppressed.  So  cause  is  apparent— no  hereditary 
influence,  no  injury. 

Examination  :  Lett  foot  is  drawn  up  in  moderate  pes 
equinus,  with  inward  inclination.  ZS"o  voluntary  movements 
below  the  knee.  The  patient's  answers  to  the  aesthesiometer 
test  are  unreliable  :  sensibility  to  painful  impressions  is  some- 
what impaired,  that  to  temperature  preserved  ;  tickling  is  felt 
equally  on  both  feet.  Pressure  shows  tenderness  over  the  lum- 
bar vertebrae  ;  no  spontaneous  pain.  The  right  calf  measures 
26.9  c.  in  circumference,  the  left  23.7  c.  There  is  absolute 
loss  of  electro- muscular  contractility  in  all  the  muscles  of  left 
leg.  The  limb  is  very  cold  and  its  circulation  feeble.  I  fre- 
quently called  the  attention  of  the  resident  staff  and  of 
friends  to  this  remarkable  case,  as  one  of  the  same  kind  as  that 
which,  occurring  in  the  early  years  of  life,  we  call  infantile 
spinal  palsy. 

The  subsequent  history  need  not  be  reported.  !N"o  treat- 
ment did  any  good  ;  the  girl  remained  in  the  hospital  without 
any  active  symptom,  and  went  away  October  3,  1873,  carry- 
ing this  wasted  left  leg.  She  was  employed  as  a  help  in  the 
wards  of  the  Convalescent  Hospital  on  Hart's  Island,  and  was 
there  much  exposed  to  cold. 

The  second  attack,  of  which  patient  gives  a  good  account, 
came  on  late  in  December,  1S73.  Had  pains  u  like  rheuma- 
tism n  in  right  leg ;  there  was  a  feeling  of  pins  and  needles  in 
the  limb,  this  numbness  extending  above  the  knee.  She  is 
positive  that  on  the  fourth  day  the  right  leg  was  completely 
paralyzed.  Xo  symptoms  in  left  leg.  Xo  bed-sore,  and  no 
affection  of  bladder  or  rectum.  Re-admitted  to  the  Epileptic 
and  Paralytic  Hospital,  March  3,  IS 74,  with  atrophy  and 
palsy  of  both  legs;  no  acute  symptoms. 


New  York  Academy  of  Medicine. 


53 


During  the  spring  unci  summer  this  patient  rather  grad- 
ually lost  strength  in  the  thighs,  in  the  right  most.  She  also 
exhibited  a  variety  of  interesting  visceral  disturbances,  con- 
sisting of  amenorrhea,  lasting  two  and  three  months  ;  the 
menses  then  appearing  with  much  pain,  the  blood  abundant 
and  in  clots ;  there  were  also  pains  in  the  back  and  lower  ab- 
domen. On  many  days  in  this  period  the  urine  had  to  be 
drawn  off  with  the  catheter,  and  it  often  was  bloody,  exhibit- 
ing a  heavy  mucous  deposit,  and  containing  albumen.  The 
microscope  showed  only  leucocytes  and  a  variety  of  epithelial 
cells — there  being  probably  both  pyelitis  and  cystitis.  Since 
the  middle  of  September  has  not  required  the  catheter,  and, 
with  exception  of  palsy,  has  been  better. 

He-examined  October  25,  1871.  Patient,  when  she  first 
came  in  this  year,  walked  ill  with  a  crutch  and  stick  ;  is  now 
able  to  walk  with  two  sticks  (result  of  education).  Cannot 
stand  or  walk  without  help.  The  patient  is  a  stout  and 
healthy  girl,  exhibiting  nothing  abnormal  above  the  hips. 
Both  lower  extremities  are  extensively  palsied  and  much 
wasted.  The  left  leg  (first  attacked  in  1871)  shows  no  volun- 
tary movement  below  the  knee,  with  exception  of  slight  sep- 
aration of  the  toes.  As  the  patient  lies  on  the  bed  she  is  able 
to  raise  the  extended  limb  as  a  whole;  but  the  strength  at 
knee-joint  is  small.  The  thigh  is  thin  and  flabby  ;  the  leg  is 
the  seat  of  extreme  atrophy,  and  looks  just  like  the  same  part 
in  cases  of  infantile  spinal  palsy,  there  being  apparently  only 
connective  tissue  and  fat  around  the  bones,  the  skin  being 
bluish  and  very  cold  to  the  touch.  The  right  lower  extremity 
(paralyzed  in  1873)  is  in  a  very  similar  though  less  extreme 
state.  All  voluntary  movements  are  possible  with  the  foot, 
though  they  are  feebly  performed.  The  limb,  as  a  whole, 
cannot  be  raised  from  the  bed,  and  flexion  at  knee-joint  is 
weak.  The  quadriceps  extensor  femoris  is  wholly  paralyzed  ; 
the  flexors  of  the  thigh  upon  the  body  act  feebly ;  the  ad- 
ductors fairly.  Both  feet  lie  extended  and  adducted  ;  toes 
flexed.  The  right  leg  is,  like  the  left,  extremely  wasted,  bluish, 
and  quite  cold.    Sensibility  to  contact,  pain,  and  temperature, 
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is  preserved  in  both  limbs.  Tickling  is  felt,  but  produces  no 
reflex  movement  in  the  palsied  parts.  The  electro-muscular 
reaction  of  the  atrophied  muscles  of  both  limbs  is  lost  (both 
currents).  At  present,  urine  is  passed  normally.  The  patient's 
arms,  shoulders,  and  chest,  are  large  and  rounded,  standing  in 
remarkable  contrast  to  the  dwindled  legs.  There  have  been 
no  bed-sores  and  no  spinal  epilepsy. 

Circumference  of  right  thigh  (lower  third)   31.5  c. 

"  left     "        "       "     ....  30.5 

right  calf   24.0 

u  left     "    21.5 

"  forearms   25.0 

On  a  healthy  girl  (non-palsied)  of  same  proportions  as  the 
patient,  the  following  measurements  are  obtained  : 

Circumference  of  right  calf.   35.0  c. 

"  left     "    34.5 

"  forearms   24.0 

The  patient  having  been  in  bed  some  time,  well  covered 
up,  has  a  thermometer  held  between  the  great  and  second 
toes  of  each  foot  for  three  minutes,  with  results :  Right  side, 
84.25°  Fahr. ;  left  side,  86°  Fahr. 

Case  XIX.  (Personal).  Male,  aged  about  forty,  American, 
a  bar- tender  by  occupation.  Seen  at  South  Shaftsbury,  Ver- 
mont, with  Drs.  Rogers  and  Morgan,  January  3,  1874. 

In  September,  1873,  caught  a  severe  "  cold,"  had  pain  in 
bones,  obstinate  constipation,  excessive  vomiting,  also  severe 
cough  with  much  expectoration.  Relief  was  obtained  by 
purging,  after  symptoms  had  lasted  three  weeks.  On  the 
second  day  of  this  attack  he  had  suppression  of  urine ;  on  the 
third  day  his  face  and  feet  were  swollen ;  the  swelling  in  face 
lasted  three  to  four  weeks.  At  the  end  of  first  week  he  ex- 
perienced coldness  in  legs  as  high  as  the  knees ;  not  beginning 
in  any  small  part,  most  marked  in  calves.  This  coldness  was 
objective  as  well  as  subjective,  and  lasted  ten  days,  during 
which  time  there  was  no  numbness,  and  only  a  doubtful  stiff- 
ness of  feet ;  was  up  each  day.  Relieved  by  strychnia ;  about 
October  10th  was  again  at  work  standing  in  a  damp  and 
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cold  bar-room.  He  had  a  feeling  as  if  feet  were  "  clumpy  " 
(heavy  ?).  Had  slight  numbness  in  thumb,  index,  and  medius 
of  both  hands,  enough  to  prevent  writing.  Late  in  the  month 
feet  again  became  cold  and  heavy,  and  in  the  course  of  two 
days  the  vomiting  returned,  lasting  four  days.  The  physician 
who  treated  him,  in  Troy,  said  that  he  had  not  Bright's  dis- 
ease. Patient  returned  to  South  Shaftsbury,  about  October 
23d ;  the  feet  were  then  weaker  than  ever,  and  he  could  barely 
walk  up  a  slight  hill.  After  the  24th,  the  vomiting  moder- 
ated, and  he  improved  generally.  His  feet  were  cold,  stiff,  but 
not  numb.  His  brother-in-law,  Dr.  Rogers,  thinks  that  patient 
then  had  a  degree  of  anaesthesia  in  feet ;  he  could  still  walk 
without  a  stick.  The  legs  rapidly  became  weaker,  so  that  in 
two  weeks  he  could  barely  stand.  November  6th,  patient 
ceased  going  down-stairs,  and  a  week  later,  legs  were  insensi- 
ble to  all  impressions  but  severe  pain ;  limbs  lost  in  bed. 
There  was  complete  palsy  of  parts  below  ankle  (leg-muscles 
paralyzed);  thigh-movements  good;  no  reflex  movements,  or 
contracture ;  no  bladder  or  rectum  disorder.  Suffered  much 
from  a  painful  throbbing  in  soles  of  feet,  most  in  right  foot. 
Had  slight  fever ;  about  November  15th  muscles  of  legs  and 
feet  began  to  waste.  During  the  second  week  of  November 
the  median  distribution  in  fingers  became  ansesthetic;  he 
could  use  fingers  supplied  by  ulnar  nerve.  The  hands  and 
forearms  wasted  rapidly.  t  There  was  emaciation  (almost  wast- 
ing) of  thighs  and  arms.  December  8th,  a  degree  of  sensi- 
bility was  discovered  in  feet,  and  in  the  fingers  a  week  earlier. 
Since,  there  had  been  gradual  improvement  in  voluntary  move- 
ment and  sensibility.  The  wasting  has,  however,  continued 
to  increase  until  now.  On  December  21st,  motion  was  ob- 
served in  toes.  Has  had  no  bed-sore ;  no  sensation  of  constric- 
tion about  the  waist  or  elsewhere.  In  the  last  few  days  has 
had  consciousness  of  location  of  all  parts  of  lower  limbs  ex- 
cept toes.  Throughout,  the  right  side  has  been  the  more  af- 
fected.   Has  had  no  head-symptoms. 

Examination  :  Nothing  objective  about  head.  The  move- 
ments at  shoulders  and  elbows  are  good.    Patient  grasps  three 
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kilogrammes  with  right  hand,  five  kilogrammes  with  the  left. 
The  fingers  appear  normal,  except  that  the  second  and  third 
phalanges  of  forefingers  cannot  be  extended.  Opposes  thumb 
fairly  well,  though  he  cannot  make  O  with  thumb  and  index. 
Interossei,  though  much  wasted,  still  act.  Thenar  muscles 
(especially  the  opponens)  are  much  atrophied.  No  deformity 
while  at  rest.  Co-ordinates  fairly  well.  ^Esthesiometer  shows 
anesthesia ;  the  points  being  distinguished  at  distances  of  from 
eight  to  fourteen  mm.  on  tips  of  fingers  in  median  distri- 
bution, and  at  five  to  eight  mm.  on  the  parts  supplied  by  the 
ulnar  nerve. 

The  toes  are  in  forced  flexion.  As  he  lies,  he  can  raise 
legs  high  up,  and  bend  knees  well ;  can  move  all  joints  except 
those  of  great-toes ;  though  the  movement  of  the  other  toes  is 
hardly  perceptible.  There  is  only  slight  wasting  of  thighs ; 
but  the  legs  are  much  shrunken,  especially  in  front.  The 
right  calf  measures  25.25  c.  in  circumference,  the  left  calf 
24.5  c.  The  skin  below  ankles  is  decidedly  anaesthetic,  slight 
contact  being  hardly  perceived ;  the  feet  and  legs  are  hyper- 
algesia there  being  at  the  same  place  a  retardation  in  the  per- 
ception of  pain  of  from  five  to  eighteen  seconds.  The  tem- 
perature of  the  legs  was  warm  until  two  weeks  ago,  since 
which  time  they  have  been  cooling.  After  first  attack  of 
vomiting  had  no  sweating  except  a  very  little  about  head, 
until  sensibility  began  to  return  nearly  four  weeks  ago,  when 
perspiration  appeared  everywhere.  During  illness,  absence  of 
erection,  until  very  lately.  Throbbing  pain  in  balls  of  feet 
has  nearly  ceased.  The  muscles  of  legs  respond  faintly  to 
faradism,  with  exception  of  extensor  proprius  pollicis,  which 
does  not  contract ;  all  the  hand-muscles  respond,  those  of  the 
thenar  eminences  poorly.  With  galvanism  all  these  muscles 
contract  under  twelve  or  twenty  elements,  current  interrupted. 
The  left  leg  (less  palsied)  shows  contraction  with  less  faradic 
and  more  galvanic  current ;  while  the  opposite  is  true  of  the 
more  palsied  right  leg.  The  optic  disks  are  a  little  hazy, 
especially  the  left.  The  patient  never  had  syphilis,  was  never 
injured,  has  never  committed  excesses  in  alcohol,  tobacco,  or 
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with  women.  His  occupation  of  bar  tender  obliged  him  to 
stand  in  a  damp  basement  from  5  a.  m.  to  midnight.  The 
urine  is  normal.  Diagnosis:  inflammation  of  the  anterior 
horns  of  the  spinal  cord.  Advise  tonics,  galvanic  current  now 
to  muscles,  to  be  followed  by  faradism  in  a  few  weeks. 

On  February  28th,  Dr.  Rogers  wrote  me  that  "  be  has 
steadily  improved  since  the  time  you  saw  him.  He  is  now 
able  to  walk  about  his  room  by  sliding  a  chair  before  him. 
Can  raise  himself  from  his  chair  by  taking  hold  of  a  chair 
with  hands.  His  legs  about  the  calves  are  now  an  inch  and 
a  half  larger  than  when  you  were  here.  Sensation  is,  I  think, 
much  better."  I  have  since  learned  that  this  patient  wholly 
recovered. 

Case  XX.  (Personal). — Male,  aged  forty-seven,  American 
inventor,  seen  March  23,  1874.  A  very  large,  healthy  man, 
who  has  worked  hard  at  scientific  problems.  In  last  two  or 
three  years  haemorrhages  from  lower  bowel,  and  various  dyses- 
thesias about  the  head.  These  consisted  in  pain  in  upper  neck 
and  back  of  head,  in  a  sense  of  pressure  on  top  of  and  be- 
hind head,  etc.,  without  impairment  of  intellect. 

In  October,  1873,  had  a  severe  cold,  which  was  followed 
by  much  coughing.  The  time  of  beginning  of  symptoms  of 
paralytic  affection  is  difficult  to  determine  with  accuracy,  be- 
cause numbness  and  paresis  crept  upon  him  so  gradually.  A 
few  days  before  November  10th  he  had  complained  of  a  sense 
of  coldness  (not  objective,  according  to  both  patient  and  wife) 
in  feet  and  legs.  The  numbness  began  in  that  week,  appear- 
ing at  about  same  time  in  ends  of  upper  and  lower  extremi- 
ties. On  this  day  he  went  to  Boston  on  business :  he  could 
walk  with  difficulty  with  the  help  of  a  cane,  and  the  support 
of  his  son  ;  he  could  fully  dress  himself.  On  November  13th 
he  returned,  having  more  paresis,  and  remained  at  home.  At 
this  early  date  there  was  swelling  of  the  feet.  On  November 
14th  the  legs  and  forearms  were  quite  weak ;  the  legs  swollen 
and  glossy;  the  seat  of  subjective  cold.  November  17th, 
could  not  leave  bed,  or  sit  up  in  it.  There  was  much  formica- 
tion extending  up  to  the  knees,  and  half-way  up  forearms.  No 
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head  or  eye  symptoms ;  no  affection  of  bladder  or  of  rectal 
sphincter.  The  feet  were  anaesthetic  (?),  though  legs  were 
not  lost  in  bed.  ISTo  reflex  movements  ;  no  marked  wasting  of 
limbs ;  no  fever ;  the  oedema  continued,  the  hands  being  a  little 
swollen  ;  the  urine  was  "  thick."  He  had  a  partial  constric- 
tion band  extending  over  lower  ribs  of  right  side,  and  a  sense 
of  tightness  just  above  line  of  numbness  in  lower  part  of  thighs. 
He  was  dry-cupped  and  leeched  over  spine.  January,  1874 : 
About  middle  of  this  month  more  intense  formication  ush- 
ered in  recovery.  After  a  few  days,  sensibility  returned  in 
part  of  feet,  and  patient  was  able  to  perform  some  move- 
ments. Toward  the  middle  of  February  he  began  to  sit  up 
in  bed,  and  in  a  chair,  gaining  daily.  The  numbness  receded 
toward  extremity  of  limbs ;  feet  remained  a  little  swollen. 
Since  that  time  has  gradually  improved  ;  he  now  walks  a  lit- 
tle with  the  help  of  a  crutch  and  stick. 

During  the  course  of  the  illness  there  were  some  changes 
in  the  intensity  of  the  symptoms  from  day  to  day,  but  not 
great  ones.  He  had  diffused  spinal  pain  ;  and  when  at  the 
worst  had  a  localized  pain  between  the  shoulders,  relieved  by 
cupping.  There  occurred  some  degree  of  wasting  in  parts 
below  the  knees.  The  subjective  coldness  continued  until  the 
numbness  had  almost  ceased.  In  second  month  of  illness, 
and  from  time  to  time  since,  had  numbness  in  distribution  of 
second  branch  of  left  fifth  nerve  on  face.  The  head  symp- 
toms, which  together  with  irritability  had  annoyed  him  so 
long,  disappeared  during  illness.  Examination :  patient's 
general  condition  fairly  good.  Walks  with  a  cane,  without 
dragging  or  jerking  leg  ;  step  is  that  of  simple  weakness.  "No 
facial  symptoms.  Moves  arms  in  all  directions.  Movements 
of  hands  are  good,  except  extension,  which,  almost  complete 
for  the  fingers  of  the  right  hand,  is  far  from  good  on  the  left 
side,  especially  for  the  thumb  and  index.  Palmar  muscles 
good  ;  no  atrophy,  only  general  wasting.  Sensibility  of  hands 
to  contact  and  pain  good.  Grasp  equals  twenty-six  kilo- 
grammes with  right  hand,  sixteen  kilogrammes  with  left.  A 
thermometer  placed  for  three  minutes  in  the  fold  between 
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thumb  and  palm  shows  96.1°  Fahr.  in  right  hand,  and  97° 
Fahr.  in  left.    Co-ordinates  well. 

Lower  extremities :  all  movements  possible  except  that 
the  left  foot  is  but  slightly  movable  ;  the  left  toes  can  hardly 
be  extended ;  those  of  right  foot  move  a  little  more.  The 
toes  are  somewhat  contracted  in  flexion.  Xo  wasting  of 
any  group  of  muscles  in  legs  ;  co-ordination  good.  Sensibility 
to  contact  is  normal  as  far  as  ankle,  dull  below  that  point, 
very  dull  on  toes.  Slight  retardation  of  impressions  of  pain 
on  toes.  Toes  are  seat  of  numbness.  The  soles  are  sensitive. 
Can  stand  a  moment  without  cane  and  with  eyes  closed.  Has 
no  sense  of  constriction  anywhere.  Electrical  examination 
shows  very  great  loss  of  electro-muscular  reaction  to  faradism 
in  palsied  muscles  ;  almost  complete  in  left  extensor  indicis, 
and  in  extensors  of  toes,  and  flexors  of  foot  on  both  sides  ; 
not  much  reaction  in  muscles  of  calves.  These  various  mus- 
cles contract  well  under  the  galvanic  current. 

Advised  the  use  of  strychnia  in  small  doses,  to  be  in- 
creased ;  of  galvanism  and  faradism  ;  and  of  exercise  with 
daily  friction  and  passive  movement. 

It  should  be  added  that,  when  I  examined  this  patient, 
there  was  no  oedema  of  feet,  and  the  urine,  although  dense, 
was  tree  from  any  sign  of  disease  of  the  kidney. 

A  letter  received  from  a  member  of  patient's  family,  on 
October  24th,  speaks  of  Mr.  H.  as  having  almost  wholly  re- 
covered ;  walking  freely  with  help  of  a  stick,  and  carrying  on 
his  business. 

Case  XXI.  (Personal). — Male,  aged  twenty-three,  single  ; 
American.  Seen  at  Worcester,  Mass.,  with  Dr.  Francis, 
June  29,  1ST4.  Was  a  healthy,  strong,  and  sober  youth.  In 
November,  1871,  went  AVest,  to  Cincinnati,  where  he  com- 
mitted sexual  excesses,  though  without  contracting  venereal 
disease.  He  then  went  out  to  Missouri,  where  he  was  em- 
ployed on  railways,  as  division  superintendent,  clerk,  etc., 
being  much  exposed  to  the  elements.  In  midwinter,  u  about 
two  months  after  reaching  Missouri/'  patient  had  an  attack, 
called,  by  physicians,  "choreic  palsy;"  all  his  limbs  being 
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.paretic,  and  he  walking  like  a  drunken  man.  He  had  numb- 
ness in  all  his  limbs  ;  there  was  no  affection  of  rectal  sphincter 
or  bladder ;  he  could  sit  up,  and  walk  with  help ;  was  cured 
of  all  but  numbness  and  weakness  of  left  hand,  by  chloride  of 
arsenic  (?),  in  the  course  of  two  or  three  months  (this  being 
early  summer  of  1872).  About  the  end  of  this  period  of  con- 
valescence, he  hf.d  a  week  of  sickness,  in  bed,  from  mala- 
rial intermittent  fever. 

In  September,  IS 72,  with  his  left  hand  still  slightly  numb 
and  weak,  he  went  to  Fond  du  Lac,  Wis. ;  settling  there  as  a 
storekeeper.  He  had  to*  travel  somewhat,  and  had  much 
financial  responsibility.  During  the  winter  strychnia  was 
given  him  for  the  cure  of  the  left-hand  weakness ;  but  he  then 
grew  worse,  and  the  second  attack  of  palsy  developed. 

He  returned  East,  very  much  paralyzed  in  all  limbs,  in 
May,  1873,  the  disease  having  made  rapid  progress  in  the 
preceding  three  weeks.  When  received  at  home,  about  the 
last  of  May,  his  right  extremities  were  quite  powerless — those 
on  the  left  side  could  still  be  used,  he  walking,  though  very 
imperfectly,  when  supported.  He  could  sit  up  on  the  edge  of 
the  bed,  or  in  a  chair.  He  then  talked  and  swallowed  well ; 
had  no  strabismus  or  impairment  of  sight.  He  had  the  sensa- 
tion of  a  band  around  body  at  umbilicus  (which  feeling,  after- 
ward, extended  higher  up).  There  was  much  numbness  in  all 
extremities  ;  anaesthesia  doubtful.  There  was  slight  muscular 
atrophy.  No  sign  of  spinal  epilepsy  (jerking  or  stiffness 
of  palsied  parts).  Constipation  quite  obstinate ;  no  bladder- 
palsy,  though  he  was  forced  to  empty  the  viscus  quickly  after 
sense  of  distention  appeared.  During  the  summer  the  patient 
grew  progressively  worse;  in  the  autumn,  he  could  not  walk 
with  help  ;  and,  later  on,  sitting  up  in  bed  became  impossible. 

About  November  27,  1S73,  there  appeared  external  stra- 
bismus of  the  left  eye,  and  diplopia  ;  also  doubtful  paresis  of 
facial  muscles. 

In  January,  1874,  a  degree  of  spontaneous  improvement 
was  observed.  The  patient  was  once  more  able  to  sit  up  on 
the  edge  of  his  bed,  and  could  put  his  hands  up  to  his  head, 
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especially  the  left;  the  strabismus  disappeared,  though  the 
left  pupil  remained  wide. 

In  February,  Mr.  B.  again  lost  ground,  nearly  complete 
palsy  existing ;  speech  was  lost  quite  rapidly  (not  suddenly)  ; 
swallowing  became  difficult,  and  strabismus,  reappeared. 

June  2dth. — In  the  last  two  months  has  lain  in  bed  almost 
completely  paralyzed  in  limbs,  face,  eyes,  tongue,  and  throat ; 
the  chest- walls  and  diaphragm  escaping.  The  muscles  of  the 
extremities  have  steadily  wasted,  and  deformities  have  ap- 
peared in  the  hands  and  feet.  The  difficulty  of  deglutition  has 
been  with  solids  ;  no  regurgitation  of  fluids  through  the  nose 
having  occurred.  Has  been  anaesthetic  (?)  to  pinching  in  feet 
and  legs  at  times.  Has  had  a  good  deal  of  spinal  epilepsy 
(tonic  and  clonic  spasms  in  the  palsied  parts  following  any 
irritation).  Has  had  a  sense  of  tightness  about  chest  and 
belly.  Has  of  late  passed  urine  and  faeces  involuntarily, 
though  rarely  unconsciously.  Much  muscular  wasting.  Has 
often  complained  of  dim  as  well  as  of  double  vision. 

Examination. — Patient  lies  quite  helpless  on  his  back ; 
when  he  is  turned,  spinal  epilepsy  appears  in  whole  body. 
The  possible  voluntary  movements  are  slight  motion  of  the 
left  great-toe,  and  of  left  fingers.  His  sisters  say  that  the  day 
before  he  could  raise  both  hands  a  little  above  bed.  Eyes  are 
moved  imperfectly,  and  in  a  quasi-ataxic  way,  in  every  direc- 
tion, except  that  prohibited  by  the  left  third-nerve  palsy. 
There  is  no  ptosis,  but  the  pupil  is  wide.  The  ophthalmo- 
scope shows  the  fundus  without  marked  lesion,  though  the 
disks  are,  perhaps,  abnormally  white.  The  face  is  a  mask, 
though  the  upper  facial  muscles  act  fairly,  and  patient  can 
purse  lips.  He  cannot  whistle,  or  make  any  articulate  sound 
— uttering  only  a  low  grunt.  The  tongue  can  be  protruded 
only  to  teeth  ;  it  lies  undeviated  in  the  floor  of  the  mouth, 
atrophied  and  much  shriveled  (folds  longitudinal)  in  anterior 
half.  The  intercostal  muscles  and  the  diaphragm  act  well ; 
respirations  fairly  deep — twenty-four  per  minute.  Patient 
has  escaped  bronchitis. 

The  state  of  sensibility  is  difficult  to  examine,  because 
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patient  can  make  no  sign.  Pinching  is  surely  felt  every- 
where. The  muscles  of  the  palsied  parts  are  very  much 
wasted  ;  those  of  the  tongue,  forearms,  legs,  face  (?),  especially. 
The  hands  show  the  deformity  known  as  "  main-en-griffeP 
The  thenar  eminences  are  much  wasted.  In  feet,  there  is 
partial  pes  equinus,  with  toes  flexed.  ]STo  ulceration  has  ap- 
peared anywhere.  The  atrophied  limbs  are  cool  (thermome- 
ter showing  89°  Fahr.  in  shaded  room).  All  (?)  the  atro- 
phied muscles  respond,  though  feebly,  to  the  faradic  current. 

Diagnosis,  myelitis,  or  degeneration  of  the  anterior  horns 
of  gray  matter  of  cord  ;  the  motor  part  being  involved  from 
the  third  cerebral  nerve  downward,  with  probably  recent  ex- 
tension of  myelitis,  to  deeper  parts  of  cord  at  some  points. 

October  20th.  —  A  letter  from  Dr.  Francis  states  that 
patient  is  in  substantially  the  same  condition  as  in  June  ;  the 
only  change  being  some  dementia. 

Case  XXII.— In  the  practice  of  Dr.  T.  A.  McBride,  of  this 
city  ;  seen  in  consultation  Oetober  23, 1874.  Male,  aged  twen- 
ty-eight years.  Has  in  the  last  few  years  led  a  very  fast  life, 
drinking  a  great  deal,  and  committing  sexual  excesses.  Some 
time  ago  had  a  soft  chancre ;  never  any  secondary  symptoms. 
Has  beginning  pulmonary  phthisis.  From  August  27th  to 
date  has  had  more  or  less  subacute  articular  rheumatism ; 
knees  and  ankles  most  involved. 

Ten  days  ago  (October  13th)  first  noticed  numbness  in 
feet,  gradually  extending  up  to  knees.  Has  some  cramp-like 
pains  in  legs.  Two  days  after  (21st)  observed  that  the  tips 
of  all  fingers  were  numb  ;  those  supplied  by  the  median  nerve 
most.  First  paresis  one  week  ago,  three  days  after  first  numb- 
ness. He  noticed  that  the  left  great-toe  could  not  be  extended  ; 
since  has  had  a  dragging  and  staggering  gait,  and  has  remained 
in  bed.  To-day  discovers  that  the  extensor  muscles  of  fingers 
are  weak,  the'  left  middle  finger  dropping  much  below  the 
others  during  extension.  Has  had  no  pain  in  back  ;  no  vesi- 
cal or  rectal  symptom.  He  complains  much  of  coldness  of 
legs. 

Examination  shows  patient  to  be  a  nervous,  rather  delicate 
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subject,  with  so  much  lung-disease  as  to  give  a  nearly  uniform 
daily  fever  of  1.5°  Fahr.  He  lies  in  bed,  but  is  able  to  sit  up, 
and  can  move  his  legs  in  every  direction,  though  feebly.  The 
left  great-toe  and  left  middle  finger  cannot  be  fully  extended. 
Extension  of  the  hands  and  fingers  is  incomplete  and  weak. 
Flexion  of  feet  upon  legs  is  weakly  performed  ;  the  strength 
at  knee-joints  is  reduced.  The  anterior  aspect  of  both  legs 
and  the  extensor  surface  of  both  forearms  are  evidently  wasted. 
Tested  with  the  faradic  current,  the  anterior  tibial  muscles 
(those  of  the  left  side  more)  show  diminished  reaction  ;  the 
left  extensor  proprius  pollicis  not  responding  at  all.  The  ex- 
tensor muscles  on  the  forearm  have  also  lost  much  of  their 
excitability,  those  on  the  left  side  especially.  Sensibility  is 
not  impaired  in  fingers.  In  the  lower  extremities,  below  the 
middle  of  the  legs,  there  is  marked  anaesthesia  to  simple  con- 
tact and  to  sesthesiometer-test,  with  some  errors  in  localization 
of  impressions.  Pain  and  temperature  are  perceived  every- 
where, though  the  former  kind  of  impressions  is  perceived 
after  a  retardation  of  several  seconds,  and  the  impressions  per- 
sist for  several  seconds.  The  right  calf  measures  28  c.  in 
circumference,  the  left  27.5  c.  The  patient  has  "  lost  his 
legs  "  a  few  times  in  the  last  few  days.  There  have  been  no 
reflex  movements  (it  is  difficult  to  provoke  any  now) ;  no  af- 
fection of  the  bladder  or  sphincter  ani ;  no  threatening  of  bed- 
sore ;  no  cerebral  symptoms ;  no  weakness  of  chest  and  ab- 
dominal muscles.  The  patient's  legs  are  cold,  objectively  and 
subjectively.  He  has  had  no  feeling  of  constriction  around 
any  part  of  the  body.  The  spine  is  not  tender.  I  diagnosed 
subacute  spinal  paralysis,  and  advised  counter-irritation  to 
the  back  and  the  internal  administration  of  Squibb' s  fluid 
extract  of  ergot  in  free  doses. 

On  November  1st  I  again  saw  the  patient.  He  has  in 
some  respects  improved.  The  anaesthesia  of  the  lower  limbs 
has  decreased,  there  being  almost  no  retardation  of  impres- 
sions. Some  feeling  of  tight  band  about  knees  at  times. 
The  legs  have  lost  about  .5  c.  in  circumference,  and  volun- 
tary movements  are  as  before.     Fibrillary  contractions  are 
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abundant  in  the  anterior  tibial  muscles.  The  upper  extremi- 
ties are  worse  than  ten  days  ago.  The  numbness  extends  up 
to  second  joint  of  fingers,  and  on  the  radial  side  of  each  index 
there  is  much  tactile  anaesthesia.  General  condition  rather 
better.  No  affection  of  inspiratory  or  expiratory  muscles  ;  no 
bladder  or  rectum  weakness ;  no  bed-sore.  Advised  to  dry 
cup  the  back  and  continue  Squibb's  ergot  in  doses  of  §  ss  a 
day,  with  quinia  sulph.  gr.  v,  in  the  morning  ;  nutritious  food, 
cod-liver  oil  and  ptimulants.1 

Semeiology. — I  shall  divide  my  remarks  upon  the  symptoms 
recorded  in  the  above  histories  into  two  categories :  1.  I  shall 
study  the  symptoms  individually,  or  analytically ;  and,  2.  shall 
attempt  to  decide  whether  the  symptom-grouping  is  such  as 
to  justify  us  in  admitting  the  name  acute  and  subacute  spinal 
paralysis  into  our  nomenclature  of  nervous  diseases. 

The  various  symptoms  noted  in  the  above  cases  are  natu- 
rally divisible  into  three  groups,  viz.,  disorders  of  motility,  dis- 
orders of  sensibility,  and  disorders  of  nutrition. 

A.  Disorders  of  Motility. — These  have  consisted  in  paresis 
and  akinesis.  In  some  of  the  Cases  (I.,  II.,  III.,  IV.,  VIII., 
IX.,  XL,  XII.,  XIII.,  XIV.,  XV.,  XVI.,  XVIII.),  the  loss 
of  voluntary  motion  appeared  well  marked  in  an  acute  way ; 
that  is,  within  twenty-four  or  seventy-two  hours  after  the  first 
symptoms.  In  others  (V.,  VI.,  VII.,  X.,  XVII.,  XIX.,  XX., 
XXI.),  the  palsy  crept  gradually  upon  the  patient ;  in  some 
of  these  cases  so  slowly  as  almost  to  deserve  the  designation 
of  chronic  (Cases  X.  and  XVII.).  In  fact,  a  study  of  the 
twenty-two  cases  will  show  that  every  degree  in  rapidity  of 
development  of  paralysis  may  be  observed,  between  an  almost 
sudden  onset  (Gombault's  case,  XV.),  to  a  very  gradual  one 
(personal  observation,  XVII.). 

1  On  December  9th,  I  saw  this  patient  with  Dr.  McBride.  Sensibility 
is  perfectly  restored,  except  on  radial  border  of  left  index-finger,  where 
slight  ana3sthesia  remains.  All  voluntary  movements  are  now  possible. 
The  muscles  are  firmer;  patient  has  gained  flesh  ;  calves  measure  29.25  c. 
This  patient  was  severely  dry  cupped,  and  took  for  a  while  |j  Squibb's 
ext.  ergotae  fl.  with  belladonna.    No  advance  in  the  pulmonary  disease. 
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The  distribution  of  the  paresis  and  akinesia  has  been  either 
general  or  paraplegic.  Cases  L,  II.,  III.,  IY.,  Y.,  YI.,  YIL, 
XIL,  XIY.,  XV.,  XVI.,  XVII.,  XIX.,  XX.,  XXL,  XXII., 
were  instances  of  general  paralysis,  i.  e.,  paralysis  of  all  four 
extremities.  Cases  VIII.,  IX.,  X.,  XI.,  XIII.,  XVIII.,  were 
paraplegiform,  i.  e.,  the  palsy  affected  one  or  both  lower  ex- 
tremities. Case  XXI.  (personal)  stands  alone  as  an  example 
of  paralysis  having  involved  that  part  of  the  motor  spinal 
tract  which  is  intracranial.  In  Cases  Y.  and  VI.  the  organs 
of  deglutition  and  speech  were  partially  paralyzed.  The 
akinesis,  as  a  rule,  affected  whole  groups  of  muscles,  and  in- 
volved parts  which  are  symmetrical  and  homologous.  That 
is  to  say,  the  anterior  muscles  of  the  legs  and  the  extensor 
group  of  the  forearms  were  paralyzed  together  in  several 
cases.  Except  in  two  or  three  instances  the  palsy  appears  to 
have  been  almost  equal  on  each  side  of  the  body. 

A  striking  feature  to  be  noticed  in  nearly  all  the  histories 
is  the  retrocession  of  paralysis,  and  the  spontaneous  return  of 
voluntary  movements  in  certain  parts. 

A  remarkable  immunity  to  palsy  is  shown  by  certain  mus- 
cles ;  those  of  the  neck,  back,  chest,  abdomen,  and  the  sphinc- 
ter ani.  The  bladder  was  not  paralyzed  in  any  case  (possible 
exception  in  Case  XXI.  and  in  Case  XVIII.,  where  tempo- 
rary retention  occurred).  This  limitation  of  the  akinesis  to 
muscles  concerned  in  the  acts  of  relation  will  prove  a  most  im- 
portant element  in  diagnosis. 

Hyperkinesis,  or  spasm,  was  absent  in  almost  every  case. 
Late  in  the  course  of  Case  XXL,  spinal  epilepsy  (tonico-clonic 
spasm  of  palsied  parts)  showed  itself,  and  in  Cases  XXII. 
(actually  under  observation)  X.,  and  XV.,  fibrillary  contrac- 
tions were  observed  in  the  palsied  muscles. 

B.  Disorders  of  Sensibility. — The  general  statement  that 
sensibility  was  not  permanently  impaired  in  these  cases  is,  I 
think,  fair.  In  more  than  half  of  them  no  anaesthesia  existed 
at  any  time  (I.,  II.,  IIL,  IV.,  VI.,  VIII.,  IX.,  XIL,  XIIL, 
XIV.,  XV.,  XVI.,  XVII.,  XVIII.) ;  in  the  remaining  seven 
cases  a  moderate  degree  of  loss  of  tactile  sensibility  existed,  a 
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temporary  defect  in  most  of  them.  It  was  only  in  Cases  XL 
and  XIX.  that  total  anaesthesia  of  a  limb,  or  large  part  of  a 
limb,  was  noted ;  and  that  was  temporary. 

Hyperesthesia  of  the  palsied  parts  in  the  shape  of  ten- 
derness to  pressure  was  noted  only  in  Cases  XX.  and 
XXII. 

Dyssesthesise,  or  morbid  sensations,  were  abundant ;  con- 
sisting in  prickings  and  numbness  in  Cases  L,  II.,  IV.,  YL, 
X.,  XIII.,  XIV.,  XV.,  XVII.,  XVIIL,  XIX.,  XX.,  XXI. 
This  numbness  was  in  nearly  every  instance  an  early  symp- 
tom, in  many  cases  the  earliest  symptom.  Another  vari- 
ety of  dyssesthesia  experienced  by  five  patients  early  in  the 
course  of  the  disease  was  subjective  cold  in  the  palsied  (or 
to  be  palsied)  parts  (Cases  XVIIL,  XIX.,  XX.,  XXII.).  The 
morbid  sensation  called  constricting-band  feeling,  or  cincture 
feeling,  was  observed  only  in  Cases  XX.,  XXL,  and  XXII., 
over  the  lower  part  of  the  thighs  in  the  first  case,  around  the 
waist  (late  in  the  'disease)  in  the  second,  and  over  knees  in  the 
third.  Pain  in  the  limbs  to  be  paralyzed  was  present  at  the 
beginning  of  the  disease  in  Cases  I.,  II.,  IV.,  X.,  XIV.,  XVI., 
XVIL,  XVIIL,  XIX.,  XXII.  This  pain  was  sometimes  se- 
vere, "  cramp-like  "  in  the  language  of  one  patient ;  in  another 
patient,  it  was  a  tearing  pain  in  the  soles  of  the  feet ;  in  an- 
other (X.)  it  was  an  "  electric  "  pain.  Spontaneous  pain  in 
the  back  was  noted  in  five  cases  (L,  II.,  IV.,  XVIL,  XX.), 
but  was  great  only  in  the  first.  No  marked  tenderness  of 
spinal  region  was  observed  in  any  case. 

C.  Disorders  of  Nutrition  were  only  of  one  order,  viz., 
muscular  atrophy.  This  atrophy  was  developed  more  or  less 
rapidly  and  extensively  in  different  cases,  but  was  recogniza- 
ble in  all.  It  affected  whole  muscles,  or  whole  groups  of  mus- 
cles, differing  in  this  respect  from  the  irregular  wasting  called 
progressive  muscular  atrophy.  In  Case  XXI.  the  tongue  was 
much  atrophied,  and  the  facial  muscles  slightly.  Fibrillary 
contractions  were  seen  to  accompany  this  wasting  in  Cases  X., 
XV.,  and  XXII. 

Together  with  muscular  atrophy,  there  occurred  loss  of 
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electro-muscular  reaction  to  the  electrical  (faradic)  current. 
This  was  observed  very  early  in  several  cases,  and  was  well 
marked  even  where  the  atrophy  was  but  slight  (Cases  XX.  and 
XXII.).  In  Case  XVIII.  the  atrophied  muscles  did  not  con- 
tract even  under  strong  galvanic  interruptions.  In  all  mv 
own  cases  (XVII.,  XVIIL,  XIX.,  XX.,  XXI.,  XXII.)  the 
paralyzed  and  wasted  parts  were  much  colder  (objectively) 
than  the  healthy  parts.  The  reduction  in  temperature  was 
not  as  great  as  in  the  cases  of  infantile  spinal  paralysis.  In 
the  case  represented  in  the  photograph  the  lower  limbs  are 
very  cold  to  the  touch,  and  look  purplish.  2To  bed-sore 
occurred  in  any  case,  nor  were  lesions  of  the  skin,1  nails,  or 
hair,  noted. 

Visceral  complications  were  observed  in  some  patients, 
and  these  may  have  been  nutritive  disorders  secondary  to  the 
spinal  disease.  In  Case  XVIIL,  cystitis,  pyelitis,  and  amenor- 
rhoea,  were  at  one  time  present ;  in  Case  XIX.,  vomiting,  bron- 
chitis, suppression  of  urine,  and  swelling  of  the  feet  without 
Bright's  disease,  were  noted ;  in  Case  XX.  there  was  oedema 
of  the  feet,  legs,  and  hands,  without  albuminuria. 

Fever  was  recorded  as  present  at  the  onset  in  Cases  L, 
III.,  IV.,  XIII.,  XIX.  Cases  VIII.  and  IX.  issued  out  of 
rubeola. 

From  the  above  analysis  it  appears  that  the  symptoms 
of  spinal  paralysis  of  the  adult  (acute  and  subacute)  are  re- 
markably constant,  and  we  may  safely  give  the  following 
grouping  as  characteristic :  Dysesthesias  and  slight  tempo- 
rary anaesthesia,  paresis  and  akinesis,  both  these  symptoms 
affecting  the  extremities,  and  in  rare  cases  the  face,  eyes, 
tongue,  and  throat ;  not  affecting  the  respiratory  muscles, 
nor  those  of  the  back  and  abdomen,  nor  the  bladder,  nor 
the  sphincter  ani.  Muscular  atrophy  in  the  paralyzed  parts. 
Loss  of  electro-muscular  contractility  (to  faradic  current)  in 

1  In  Case  XXII.,  after  my  second  yisit  (third  week  of  palsy)  there 
appeared  marked  vaso-motor  paresis,  as  shown  by  the  occurrence  of 
red  patches  wherever  pressure  was  made,  on  legs,  knees,  and  malleoli, 
arms,  and  back ;  the  redness  lasting  some  time. 
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the  atrophied  muscles.  A  strong  tendency  to  spontaneous 
retrocession  of  the  palsy,  and  to  spontaneous  cure. 

The  important  negative  characters  of  this  affection  are: 
Absence  of  palsy  of  bladder,  or  of  sphincter  ani,  or  of  respira- 
tory muscles.  ~No  bed-sores.  ISTo  great  and  extensive  anaes- 
thesia.   No  spinal  'epilepsy. 

The  course  of  the  affection  may  be  acute,  subacute,  or 
chronic ;  the  majority  of  the  recorded  cases  being  of  the  first 
variety.  In  spite  of  this  element  of  time,  the  symptom-group- 
ing remains  remarkably  uniform  in  all  varieties.  In  one  of 
my  own  cases  (XVIIL)  the  left  leg  was  gradually  paralyzed  in 
1871,  and  in  1873  the  right  leg  was  powerless  after  an  illness 
of  four  days,  and  probably  was  so  earlier.  In  Case  XV. 
(Gombault's)  the  general  paralysis  was  fully  developed  in  one 
day.  In  my  own  case  (XYI.)  the  patient's  legs  became  weak 
slowly  during  three  months'  time. 

Diagnosis. — These  remarks  upon  the  symptoms  and  course 
of  spinal  paralysis  of  the  adult  naturally  lead  to  the  considera- 
tion of  its  diagnosis,  both  positive  and  differential. 

The  positive  diagnosis  is  to  be  made,  and  that  in  nearly  all 
cases  with  ease,  from  the  presence  of  the  following  symptoms, 
arranged  in  order  of  importance  :  Paresis  or  akinesis,  affecting 
the  muscles  of  relational  life ;  extremities,  tongue,  face,  or 
even  eyes.  Atrophy  of,  and  loss  of  electro-muscular  contrac- 
tility (faradic)  in  the  palsied  muscles.  Also  from  the  absence 
of  extensive  or  permanent  anaesthesia,  spinal  epilepsy,  bed- 
sores, bladder  or  sphincter  ani  palsy. 

The  problem  in  differential  diagnosis  will  be  different  in 
cases  in  which  the  above  capital  symptoms  appear  in  an  (a) 
acute,  (b)  subacute,  and  (c)  chronic  way. 

(a.)  Acute  /Spinal  Paralysis. — This  resembles  infantile 
spinal  paralysis  in  the  most  wonderful  way ;  the  symptoms  of 
general  systematic  disturbance  being  much  more  marked  in 
the  young  child  (fever,  delirium,  convulsions).  In  each  class 
of  subjects  the  akinesis  is  developed  in  one  or  three  days,  it 
bears  the  same  characters  (with  early  loss  of  electro-muscular 
reaction),  and  affects  the  same  muscles*    Five  adult  cases 
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had  fever  at  the  beginning  (I.,  HI.(?),  IT.,  XII.,  XV1IL). 
When  speaking  of  pathological  anatomy  I  expect  to  convince 
you  that  the  diseases  are  identical.  The  acute  spinal  palsy  of 
adults,  when  developed  in  one  clay,  may  bear  a  resemblance 
to  haematomyelia  (haemorrhage  into  the  spinal  cord),  to  soft- 
ening of  the  spinal  cord,  or  to  central  myelitis  (localized  or 
diffused).  From  haeniatomyelia  the  diagnosis  is  to  be  made 
by  the  absence  of  great  anaesthesia,  and  the  escape  of  the 
bladder  and  sphincter  ani  from  palsy.  Besides,  haematomyelia 
produces  symptoms  almost  or  quite  suddenly,  whereas  the 
symptoms  of  the  acute  form  of  myelitis  we  are  studying  appear 
in  a  rapid  way.  Softening  of  the  spinal  cord  and  central 
myelitis  (with  limited  or  diffused  lesion)  give  us  anaesthesia, 
bladder-palsy,  spasms  in  the  paralyzed  parts  (spinal  epilepsy) 
even  at  a  quite  early  stage.  In  both  these  affections  it  is  sel- 
dom that,  as  is  the  rule  in  spinal  paralysis,  the  paralysis 
involves  all  the  limbs  in  a  short  space  of  time;  and  when  the 
palsy  is  thus  general,  in  all  three  of  these  affections,  the  inter- 
costal and  the  abdominal  muscles  are  paralyzed. 

(b.)  Subacute  Spinal  Paralysis. — For  a  few  days  the  physi- 
cian may  well  be  in  doubt  as  to  whether  he  has  to  do  with 
the  above  disease,  or  with  spinal  congestion.  In  both  affec- 
tions there  is  peripheral  numbness,  with  gradually-developing 
palsy ;  no  anaesthesia,  no  tendency  to  bed-sore,  no  palsy  of  the 
bladder,  or  of  sphincter  ani.  In  congestion  the  respiratory 
muscles  do  not  escape  as  completely  as  in  spinal  palsy.  In  a 
few  days,  however,  an  important  element  in  diagnosis  appears 
in  the  shape  of  loss  of  electro-muscular  contractility  (to 
faradism)  in  the  weakest  muscles  of  the  patient  with  spinal 
paralysis.  The  atrophy  soon  following  makes  the  differential 
diagnosis  sure.  There  is  an  affection  running  its  course  in 
ten  to  twenty  days,  characterized  by  symptoms  almost  identi- 
cal with  those  of  subacute  spinal  palsy.  There  is  an  akinesia, 
without  much  anaesthesia,  first  appearing  in  the  feet  and  legs, 
then  ascending  and  involving  the  entire  trunk  and  limbs, 
producing  in  nearly  all  cases  death  by  asphyxia.  It  is  upon 
this  palsy  of  the  respiratory  muscles  that  the  diagnosis  of  this 
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most  fatal  disease,  acute  ascending  paralysis,  is  to  be  made 
from  spinal  paralysis.  In  some  of  the  more  recently-observed 
cases  of  ascending  paralysis,  the  muscles  were  found  to  have 
lost  their  electro-muscular  reaction  at  a  very  early  day.  At 
any  rate,  the  relationship  between  the  two  diseases  is  very 
close ;  and  of  this  I  shall  give  some  additional  proof  in  the 
section  on  pathological  anatomy.  I  should  add  that  acute 
ascending  paralysis  is  sometimes  better  named  acute  descend- 
ing paralysis,  the  palsy  first  appearing  in  the  arms.1  The 
absence  of  anaesthesia,  of  bed-sores,  of  vesical  and  rectal  palsy, 
of  spasmodic  movements  in  the  paralyzed  parts,  will  serve  to 
distinguish  spinal  paralysis  from  subacute  localized  myelitis, 
and  from  the  effects  of  tumors  upon  the  spinal  cord.  In 
the  last-named  forms  of  paralysis  the  muscular  irritability  is 
retained  or  exaggerated. 

Cases  of  subacute  spinal  paralysis,  which  develop  so  slow- 
ly as  to  merit  the  designation  chronic  (as  Case  XVL),  resem- 
ble in  many  ways  progressive  muscular  atrophy  :  the  appear- 
ance of  the  patient  may  be  very  deceptive  indeed.  The  pa- 
tient, whose  photograph  I  have  passed  around,  seems  to  have 
progressive  muscular  atrophy  limited  to  the  lower  limbs. 
In  true  progressive  muscular  atrophy  there  are  no  paralytic 
symptoms  in  the  strict  sense  of  the  word ;  the  loss  of  power 
coincides  with  the  wasting  of  the  muscular  substance ;  in 
spinal  paralysis,  weakness,  even  in  the  most  chronic  cases, 
is  more  prominent  than  atrophy.  In  progressive  muscular 
atrophy  the  wasting  affects  portions  of  muscles,  and  never 
muscular  groups,  as  in  spinal  palsy.  The  electro-muscular 
contractility  is  preserved  in  the  muscles  which  are  the  seat 
of  disorganization  in  progressive  muscular  atrophy,  as  long  as 
any  healthy  muscular  fibre  remains;  we  see  one  half  of  a 
muscle  responding  to  the  faradic  current,  while  the  other 
half  shows  no  reaction.  In  spinal  paralysis  the  muscles  lose 
their  reaction  to  faradism  in  groups,  and  do  so  before  much 
wasting  is  apparent.  Again,  progressive  muscular  atrophy  is 
strangely  apt  to  strike  homologous  parts:  the  arms  and 


2Duchenne,  op.  cit.,  p.  446,  note. 
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thighs  wasting  simultaneously,  or  the  legs  and  forearms,  or 
the  upper  thigh  and  hip  at  the  same  time  as  the  shoulders. 
Fibrillary  contractions  are  very  often  present  in  the  wasting 
muscles  of  patients  with  progressive  muscular  atrophy  ;  rare- 
ly in  chronic  and  subacute  spinal  paralysis.  Lastly,  the  course 
of  true  progressive  muscular  atrophy  is  very  much  more  chro- 
nic than  that  of  any  form  of  spinal  paralysis. 

Pathological  Anatomy. — The  first  thorough  autopsy  with 
microscopical  examination  of  the  spinal  cord,  in  a  case  of  spi- 
nal paralysis  of  the  adult  (acute  form),  was  made  by  Gom- 
bault,  in  1872,  and  published  early  in  1873. 1  If  this  single 
autopsy  were  made  in  a  case  belonging  to  a  class  of  disease 
with  less  well-defined  and  constant  symptoms  than  spinal 
paralysis,  I  should  feel  hesitation  in  attaching  much  impor- 
tance to  it.  In  view  of  the  non-existence  of  this  objection, 
and  of  the  strong  argument  by  analogy,  which  may  be  made 
out  of  abundant  material  collected  by  the  best  observers,  I 
feel  bound  to  ask  you  to  believe,  with  me,  that  in  this  autopsy 
we  have  a  basis  for  the  determination  of  the  pathological  na- 
ture of  the  affection  we  have  been  studying  under  the  semeio- 
logical  denomination  of  spinal  paralysis  of  the  adult. 

The  autopsy  of  M.  Gombault's  patient  revealed  no  lesion 
visible  to  the  naked  eye  in  the  brain  or  spinal  cord. 

Histological  Study. — The  atrophied  muscles  were  found  to 
be  in  the  various  stages  of  granulo-fatty  degeneration. 

The  spinal  cord  was  examined  after  hardening  in  chromic 
acid,  sections  cut  from  the  cord  being  prepared  by  Clarke's 
method.  Throughout  the  whole  length  of  the  organ  the  white 
columns  and  the  posterior  gray  horns  were  found  normal ;  in 
other  words,  the  lesion  was  found  restricted  to  the  ganglion 
cells  of  the  anterior  horns.  It  is  worth  while  to  quote  Gom- 
bault's  description  of  the  lesion,  verbatim : 

u  As  regards  the  alteration  of  the  ganglion  cells,  it  exhib- 
its the  same  characters  as  are  met  with  in  the  progressive 
atrophy  of  these  cells.  Although  the  cell-degeneration  is 
everywhere  well  marked,  it  is,  nevertheless,  possible  to  follow 


1  Archives  de physiologie  normale  et  pathologique,  1873,  pp.  80-87. 
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it  in  its  various  stages  of  development  in  one  section.  Close 
to  cells  which  seem  quite  normal,  others  are  seen  containing 
a  small  amount  of  yellow  pigment.  In  other  cells  this  is  so 
abundant  as  to  surround  the  nucleus  and  nucleolus,  though 
these  structures  are  still  visible.  At  this  stage  the  cells  tend 
to  assume  a  globular  shape.  In  a  still  more  advanced  degree 
of  degeneration,  the  cell-processes  are  shriveled,  or  are  even 
absent ;  the  nucleus  disappears,  and  the  only  thing  left  of  the 
cell  is  a  small,  rounded  body  filled  with  yellow  granules,  and 
surrounded  by  a  thickish  envelope,  which  is  stained  by  the 
carmine.  In  some  cells  which  still  retain  processes,  these  lat- 
ter structures  may  be  traced  as  continuous  with  the  stained 
envelope.  The  alteration  is  diffused,  it  has  affected  cells  here 
and  there,  and  a  number  of  these  bodies  must  have  disappeared, 
since  in  some  sections  from  the  cervical  region  it  is  not  pos- 
sible to  count  more  than  fifteen  or  twenty  cells.  The  external 
posterior  group,  in  the  cervical  and  lumbar  enlargements, 
seems  to  have  been  attacked  by  preference.  Throughout  the 
whole  anterior  gray  matter  there  are  altered  cells.  The 
lowest  part  of  the  cervical  region  seems  to  have  suffered  the 
most.  The  cells  which  do  not  exhibit  yellow  pigmentation 
appear  to  bear  some  trace  of  the  lesion  which  must  have  af- 
fected them  at  some  anterior  period.  They  have  undergone, 
for  the  most  part,  a  reduction  in  size  ;  and  there  are  very  few 
measuring  0.066  mm. — a  size  below  the  average  for  the  gan- 
glion cells  of  this  region." 

The  medulla  oblongata  was  found  to  be  healthy,  except 
that  a  few  cells  of  the  hypoglossal  nucleus  were  granular. 
Some  anterior  roots  were  in  part  atrophied.  Sections  of  the 
nerve-trunks  of  arm  showed  some  small  patches  of  sclerosis — 
the  majority  of  the  tubules  and  bundles  of  nerves  being 
healthy. 

In  brief,  the  lesion  found  in  the  apparently  normal  spinal 
cord  of  a  patient  having  had  typical  acute  spinal  paralysis, 

Was  GRANULAR  DEGENERATION  OF  THE  GANGLION-CELLS  OF  THE 
ANTERIOR  HORNS. 

What  is  the  lesion  present  in  the  nervous  centres  of  pa- 
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tients  dying  while  the  subjects  of  muscular  atrophy?  Such 
is  the  line  of  inquiry  to  be  pursued  in  order  to  test  the  value 
of  the  autopsy  above  related. 

(a.)  The  disease  accompanied  by  muscular  atrophy  and 
loss  of  electro-muscular  reaction,  which  most  resembles  the 
spinal  paralysis  of  adults,  is  that  called  infantile  spinal  palsy. 
For  many  years  this  was  thought  to  be  a  congestive  disease, 
or  a  myopathic  disease,  or  a  form  of  reflex  paralysis.  "We  owe 
to  Charcot,1  of  Paris,  and  his  pupils,  the  demonstration  of  the 
presence  of  a  constant  lesion  in  these  cases  ;  a  lesion  consist- 
ing always  in  granular  degeneration  of  the  ganglion  cells  of 
the  anterior  horns,  and  nearly  always  also  in  sclerosis  (second- 
ary) of  the  antero-lateral  columns  of  the  cord. 

Since  Prevost  published  his  first  autopsy  in  1S65,2  every 
autopsy  has  yielded  the  same  results  in  the  hands  of  skilled 
observers  and  microscopists  of  France,  Germany,  and  England. 

(b.)  Progressive  Muscular  Atrophy. — "We  owe,  among 
many  debts,  our  knowledge  of  the  pathological  anatomy  of 
this  disease  to  J.  Lockhart  Clarke,  of  London,  who,  in  1862 3 
and  subsequent  years,  published  the  results  of  most  carefully- 
made  microscopical  examinations  of  the  spinal  cord  in  cases 
of  this  affection.  Hayem,  Charcot  and  Joffroy,  and  others, 
have  obtained  the  same  results,  viz.,  showing  that  the  essen- 
tial central  lesion  of  progressive  muscular  atrophy  consists  in 
granular  degeneration  of  the  ganglion  cells  of  the  anterior 
horns  of  the  spinal  cord  in  the  parts  giving  origin  to  the 
nerves  going  to  the  wasted  muscles. 

(c.)  Again,  in  labio-glosso-laryngeal  paralysis,  a  disease  in 
which  wasting  of  certain  facial  and  intrabuccal  muscles  goes 
hand, in  hand  with  their  paralysis,  Charcot4  has  discovered 
granular  degeneration  of  the  ganglion  cells,  forming  the  nu- 

1  See  Infantile  Spinal  Paralysis :  a  clinical  lecture,  by  Dr.  E.  C.  Se- 
guin.    The  Medical  JRecord  (New  York),  1874,  p.  25. 

s  Prevost,  Comptes-Bendus  de  la  Societe  de  Biologie,  1865,  p.  215. 

3  British  and  Foreign  Medico- Chirurgical  Review,  1862,  ii.,  215. 

4  Charcot,  in  Archives  de  physiologie  normale  et  pathologique,  1870, 
pp.  247-260. 
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clei  of  origin  of  the  hypo-glossal  and  facial  nerves,  in  the 
floor  of  the  medulla  oblongata. 

(d.)  Muscular  Atrophy  occurring  as  a  complication  in  the 
course  of  various  diseases  of  the  central  nervous  system. — 
It  is  a  well-known  fact  that,  in  hemiplegia  caused  by  a  cere- 
bral lesion,  the  muscles  of  the  paralyzed  side  retain  their 
irritability  in  a  remarkable  way ;  that  they  in  fact  usually 
respond  to  electric  stimulation  more  readily  than  the  mnscles 
of  the  opposite  healthy  side  (Marshall  Hall's  law).  In  exceed- 
ingly rare  instances  the  paralyzed  muscles  have  been  known 
to  lose  their  electro-muscular  excitability,  and  to  undergo  rapid 
atrophy.  M.  Charcot 1  has  had  the  opportunity  of  examining 
the  spinal  cord  in  a  case  of  this  kind,  and  he  discovered  that 
there  was  a  sclerosis,  with  degeneration  of  ganglion-cells,  of 
the  anterior  horn  on  the  same  side  as  the  paralysis,  this  mor- 
bid process  being  an  extension  of  the  descending  degenera- 
tion, which  is  usually  limited  to  the  lateral  white  columns. 
Once  in  a  while  we  see  muscular  atrophy  complicating  pro- 
gressive locomotor  ataxia.  Pierret,2  in  1870,  examined  the 
spinal  cord  of  an  ataxic  patient,  having  wasted  muscles,  under 
Charcot's  guidance,  and  discovered  that,  in  a  part  of  the 
cervical  enlargement  corresponding  to  the  wasted  arm,  the 
sclerosis  had  extended  from  the  posterior  columns  of  the 
spinal  cord  into  the  anterior  horn,  destroying  the  groifp  of 
ganglion  cells  known  as  the  external  lateral  group.  Lastly, 
in  the  complex  affection,  which  results  in  disorganization  of 
the  central  part  of  the  cord,  with  formation  of  a  plug  or  dis- 
tended cavity,  the  anterior  gray  matter  is  encroached  upon, 
its  ganglion  cells  undergo  granular  degeneration  and  disap- 
pear— the  externally  apparent  symptom  of  this  lesion  being 
muscular  atrophy,  which  goes,  in  these  cases,  along  with 

1  Cited  by  H.  Charlton  Bastian,  Clinical  Lectures  on  the  Common 
Forms  of  Paralysis  from  Brain-Disease.  Lecture  V.,  Part  I. — Hie  Lan- 
cet, 1874,  p.  406. 

2  Pierret,  "  Sur  les  alterations  de  la  substance  grise  de  le  moelle  6piniere 
dans  l'ataxie  locomotrice,  considerees  dans  leurs  rapports  avec  l'atrophie 
musculaire  qui  complique  quelquefois  cette  affection.1' — Archives  de  phy- 
siologic normule  ct  pathologique,  1870,  pp.  599-617. 
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anaesthesia,  akinesia,  bed-sores,  etc.1  It  appears  to  me  that, 
m  the  several  newly-discovered  facts  enumerated,  viz.,  that 
the  only  lesion  always  present  in  infantile  spinal  paralysis, 
progressive  muscular  atrophy,  labio  -  glosso  -  laryngeal  palsy, 
and  in  various  forms  of  "  symptomatic  atrophy,"  is  a  granular, 
pigmentary  degeneration  of  ganglion  cells  of  the  anterior 
horns  of  the  spinal  cord,  there  is  a  justification  of  the  gen- 
eralization first  made  by  Charcot.  This  most  able  observer 
and  teacher  announced,  in  a  clinical  lecture  delivered  at  the 
Salpetriere  in  June,  1S6S,  that  the  relation  between  granular 
degeneration  of  motor  nerve  cells  and  muscular  atrophy  was 
that  of  cause  and  effect.  This  position  Prof.  Charcot  has 
since  maintained,  accumulating  fresh  evidence  year  by  year 
in  its  support.  For  my  own  part,  I  accept  this  view  without 
hesitation.  If  we  now  confront  this  generalization  that  gran- 
ular degeneration  of  motor  nerve  -  cells  produces  muscular 
atrophy,  with  the  bare  fact  revealed  (p.  31)  by  Gombault's 
autopsy,  that  the  only  lesion  in  his  case  of  acute  spinal  palsy 
was  granular,  pigmentary  degeneration  of  some  of  the  gan- 
glion cells  of  the  anterior  horns  of  the  spinal  cord,  we  cannot 
avoid  concluding  that  the  spinal  paralysis  of  adults,  in  any 
one  of  its  forms,  depends  upon  degeneration  of  anterior  gan- 
glion cells. 

Whether  this  degeneration  of  the  ganglion  cells  is  the  only 
lesion  in  spinal  paralysis  is  a  question  to  be  solved  only  by 
future  autopsies.  It  is  well  to  remember  that,  in  nearly  every 
case  of  infantile  spinal  paralysis  recently  examined,  a  degree 
of  myelitis  (of  gray  and  white  matters)  coexisted  with  the  cell- 
degeneration.  With  respect  to  tbe  great  question,  whether 
the  change  present  in  Gombault's  case,  pigmentary  granular 
degeneration  of  ganglion  cells,  is  an  inflammatory  or  a  degen- 
erative (ischaemic)  process  :  the  elements  for  discussing  this 
complicated  problem  are  not  yet  in  our  hands  ;  many  autop- 
sies, at  different  stages  (or  age)  of  the  lesion,  as  shown  in  vari- 

:  See  Sehuppel,  Teber  Hydromyelus,  Archiv  der  Heittunde,  1865, 
p.  259.  Hallopean,  Etude  sur  les  myelites  chroniqnes  diffuses,  Archives 
gineraUs  de  medecine,  1871,  ii.,  pp.  277,  435,  565  ;  1872,  i.,  pp.  60,  191. 
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ous  clinical  forms,  will  have  to  be  made.  I  think  it  best  to 
assume,  as  a  temporary  hypothesis,  that  there  is  parenchyma- 
tous inflammation  in  the  spinal  paralysis  of  adults  (and  of 
children),  the  results  appearing  chiefly  or  only  in  mal-nutri- 
tion  and  degeneration  of  the  affected  ganglion  cells. 

Consequently  I  have  chosen  the  pathological  name  of  in- 
flammation of  the  motor  tract  of  the  spinal  cord.  I  prefer  it 
to  anterior  myelitis,  because  when  the  disease  ascends  above 
the  decussation  of  the  pyramids,  it  affects  parts  which,  while 
constituting  a  part  of  the  motor  tract,  lie  posteriorly.  The 
term  motor  (or  kinesodic)  tract  I  prefer  to  that  of  anterior 
horns  of  the  spinal  cord,  because  it  applies  to  the  upper  part 
of  the  spinal  axis,  that  part  which  lies  in  the  parts  called  me- 
dulla oblongata,  pons  Varolii,  and  crura  cerebri  by  anatomists. 
The  true  spinal  cord,  with  a  well-developed  motor  tract,  ex- 
tends, I  believe,  as  far  as  the  origin  of  the  third  cerebral  nerve  * 
inclusive ;  and  it  has  been  shown,  in  Case  XXI.,  that  the 
symptoms  of  spinal  paralysis  may  indicate  disease  of  the 
whole  of  this  physiological  spinal  cord. 

Etiology. — The  only  predisposing  causes,  or  predispositions, 
which  are  very  evident  on  reading  the  cases  related  in  the  first 
part  of  this  essay,  are  age  and  sex.  All  the  patients  were 
adults,  nearly  all  of  them  of  middle  age.  The  greatest  age 
at  time  of  seizure  was  sixty-two  years ;  the  least  eighteen 
years.  I  would  add  that  the  oldest  child  developing  infantile 
spinal  paralysis  recorded  in  my  table  of  cases,1  was  seven 
years  ;  thus  leaving  a  gap  of  eleven  years  of  life  (adolescence), 
in  which  an  immunity  to  spinal  paralysis  seems  to  exist.  As 
regards  sex,  by  far  the  greater  number  of  the  patients  (seven- 
teen) were  males.  This  peculiarity  may  be  logically  related 
to  the  only  exciting  cause  which  is  apparent  in  the  twenty- 
two  cases,  viz.,  exposure  to  cold,  or  u  catching  cold."  In  four 
cases  (III.,  XIY,  XVL,  XIX.),  the  action  of  cold  upon  the  sur- 
face of  the  body  is  given  as  the  cause  of  the  attack  by  the 
reporters.  In  three  other  cases  (IV.,  XV.,  XVII.),  the  efficacy 

1  The  Medical  Record,  New  York,  January  15,  1874.    Case  by  Charcot 
and  Joffroy. 
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of  refrigeration  may  be  inferred  :  in  the  first  case,  the  patient 
having  worked  hard  out-of-doors :  in  the  second,  having  been 
out  on  January  1st :  in  the  third,  having  been  repeatedly  wet 
through.  In  Case  I.,  an  effort  accompanied  by  strain  of  the 
muscles  of  the  back  is  reported  as  a  cause  ;  in  Cases  Till, 
and  IX.,  the  palsy  and  atrophy  appeared  as  the  boys  were  re- 
covering from  measles ;  in  Case  XII.,  dysentery  seems  to  have 
preceded  the  palsy. 

The  inference  that  spinal  paralysis  in  the  adult  is  caused 
by  refrigeration  (or  other  irritation)  of  peripheral  nerves, 
seems  fair  to  draw.  This  view  is  supported  by  what  little  we 
know  of  the  etiology  of  the  disease  as  it  occurs  in  young  chil- 
dren (intantile  spinal  palsy) ;  nearly  every  observer  having 
expressed  the  opinion  that  peripheral  irritation  of  nerves  of 
relational  or  organic  life  (cold,  worms,  dentition,  indigestion) 
determines  the  outbreak  of  spinal  cord  diseases. 

To  bring  forward  arguments  to  prove  that  peripheral  irri- 
tation may  set  up  organic  disease  in  the  nervous  centres,  that 
a  paralysis  a  frigore  (as  adult  spinal  paralysis  seems  to  be) 
may  be  clue  to  a  myelitis,  would  be  to  transgress  the  limits 
of  this  paper.  I  will  merely  refer  to  what  two  recent  and 
authoritative  writers  say  upon  the  subject.1 

Prognosis, — Xone  of  the  subjects  died  of  the  paralysis,  with 
exception  (?)  of  Case  Y. ;  the  patient  whose  spinal  cord  Gom- 
bault  examined  dvins:  of  an  intercurrent  affection  while  she  was 
in  the  stationary  stage  of  her  spinal  disease.  The  prognosis  as  re- 
gards life  is  therefore  very  good,  just  as  in  the  spinal  paralysis 
of  children.  The  small  amount  of  danger  seems  to  depend 
upon  the  non-involvement  of  the  respiratory  muscles,  and  the 
continued  normal  action  of  the  bladder.  It  is  well  known 
that  the  majority  of  paralytic  patients  die  of  asphyxia,  or 
bronchitis,  or  cystitis  extending  upward  so  as  to  set  up 
pyelitis.    The  freedom  from  bed-sore  is  also  a  reason  for  the 

1  Jaccoud,  Zes  paraplegics  et  Vatazie  du  mouvement,  Paris,  1864,  pp. 
3S1-386. 

E.  LeydeE,  Ueber  EeflexlahmuDgen,  Yolkmnim's  Klinische  Tar- 
trate, I.  Series,  Xo.  2,  1870. 
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small  degree  of  fatality  attending  inflammation  of  the  motor 
tract  of  the  spinal  cord.  The  prognosis  relating  to  the  paraly- 
sis is  only  moderately  good.  Many  subjects  retain  one  hope- 
lessly wasted  limb  or  more.  In  a  few  cases  an  almost  perfect 
cure  may  be  hoped  for  (XVI.,  XIX.,  XX.,  XXII.).  In  others 
the  first  force  of  the  disease  is  so  great,  i.  e.,  such  a  destruc- 
tion of  ganglion  cells  takes  place,  that  not  any  improvement 
occurs  in  the  atrophied  limbs.  As  guides  in  prognosis  we 
must  rely  upon  the  rapidity  with  which  atrophy  occurs,  and 
upon  the  loss  of  electro-muscular  reaction.  Even  in  the  most 
promising  cases  a  cautious  prognosis,  at  least  one  made  con- 
ditional upon  repeated  testing  of  the  muscles  with  faradism 
and  galvanism,  should  be  given.  In  Case  XVIII.  (subject  of 
photograph),  for  example,  all  irritability  having  disappeared 
in  the  muscles  of  the  left  leg,  the  prognosis  is  absolutely  bad. 

Treatment. — As  this  essay  is  intended  to  call  attention  to 
the  semeiology  and  pathology  of  spinal  paralysis  (inflamma- 
tion of  the  motor  tract),  and  as  it  has  already  grown  larger 
than  it  was  originally  intended,  I  think  it  best  to  dismiss  this 
subject  in  a  few  words.  The  early  stage,  in  the  acute  and 
subacute  forms,  should  be  treated  by  counter-irritation  to  the 
spinal  region ;  dry  cups,  actual  cautery,  or  leeches.  Ergot 
and  belladonna  should,  I  think,  be  given  freely,  the  latter  so 
as  to  produce  slight  throat  or  eye  symptoms.  At  the  same 
time,  nutrition  should  be  furthered  and  constipation  prevent- 
ed. Pain,  if  severe,  may  be  relieved  by  means  of  liniments, 
or  simple  warm  wraps.  In  these  two  forms,  after  the  active 
symptoms  have  subsided,  and  in  the  chronic  form,  the  treat- 
ment resolves  itself  into  attempts  to  restore  the  nutrition  and 
force  of  the  muscles.  This  is  done,  as  in  infantile  spinal 
paralysis,  by  means  of  the  galvanic  current,  applied  in  such  a 
way  as  to  produce  muscular  contractions.  When  improvement 
takes  place,  the  muscles  reacquire  the  property  of  contracting 
to  faradism,  and  this  agent  should  then  be  substituted  for  gal- 
vanism (Case  XIX.).  For  more  details  upon  the  subject  of 
treatment  of  the  remaining  muscular  wasting,  I  refer  the 
reader  to  my  lecture1  upon  the  infantile  form  of  the  disease. 

1  The  Medical  Record  (New  York),  January  15,  1874. 
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My  conclusions  are :  There  is  a  form  of  paralysis  in  the 
adult  very  similar  to  the  infantile  spinal  paralysis  of  children, 
in  its  symptomatology  and  pathological  anatomy,  in  its 
etiology  and  prognosis.  The  two  affections  I  propose  to  de- 
nominate, provisionally,  as  follows  : 


This  disease  is  closely  related,  in  the  nosological  scale, 
with  acute  ascending  paralysis  on  the  one  hand,  and  to  pro- 
gressive muscular  atrophy,  and  labio-glosso-laryngeal  paralysis, 
on  the  other. 


Inflammation  of  the  motor 
tract  of  the  spinal  cord, 


Spinal  paralysis 
or 


In  the  adult. 


In  children. 


DISEASES  OF  THE  MAMMARY  GLANDS  DURING  LACTATION. 


By  SALVATORE  CAEO,  M.D. 


Read  November  19,  1874. 


The  most  remarkable  phenomena  regarding  lactation  fol- 
lowing delivery  are  milk  fever,  enlargement  of  the  mammae, 
and  the  milk  secretion.  This  enlargement  and  secretion  of 
the  breasts,  although  often  observed  at  the  beginning  of 
utero  gestation,  cannot  be  considered  as  the  true  process  of 
the  milk  secretion  necessary  to  the  support  of  the  infant,  but 
rather  as  a  sympathetic  uterine  action,  considered  by  many 
writers  as  a  pathognomonic  symptom  of  gestation. 

The  three  above-mentioned  phenomena,  which  are  often 
ushered  in  simultaneously,  are  observed  between  the  third  and 
fourth  days  (seldom  later)  after  delivery,  when  the  pulse  be- 
comes accelerated,  the  temperature  rises,  the  patient  feels 
thirsty,  suffers  intense  headache,  with  occasional  chill,  the 
lochial  discharges  disappear  (to  return  at  the  end  of  this 
stage),  the  mammae  become  enlarged,  very  hot,  painful,  and 
sensitive  to  the  touch,  indicating  the  secretion  of  milk  as 
having  commenced  to  take  place.  This  febrile  stage,  which 
is  considered  by  all  writers  as  not  only  normal,  but  necessary 
to  the  secretion  of  milk,  has  been  called  milk  fever,  and  lasts 
from  twenty-four  to  thirty-six  hours,  leaving,  at  its  disappear- 
ance, the  properly-formed  milk  secretion ;  and  with  it  the 
duty  and  high  office  allotted  to  woman  of  nursing  her  off- 
spring. 

In  reference  to  this  high  office,  however,  before  entering 
into  its  discussion  in  this  paper,  I  beg  leave  to  say  that,  in 
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spite  of  all  the  dictates  of  Nature  and  the  teachings  of  those 
philanthropists  predisposed  to  assert  speculative  notions,  it  is 
often  observed  that  the  delivered  woman  not  only  cannot 
perform  the  duty  to  which  the  majority  of  mothers  are  natu- 
rally compelled,  but  that  their  persistence  in  such  obligations 
may  be  fruitful  of  harm  to  both  mother  and  child,  as  it 
is  often  observed  that  a  weakly-constituted  mother,  with  a 
chronic  malady,  or  a  marked  predisposition  to  such,  or  tuber- 
culosis, is  the  counter-indication  to  lactation.  In  fact,  delicate 
women,  from  the  beginning  of  lactation,  feel  a  sense  of  gen- 
eral extenuation  of  suffering  at  the  thorax,  shoulders,  and 
hypogastrium,  loss  of  appetite,  rest,  and  cheerfulness  ;  become 
fretful  and  peevish,  and,  if  the  milk  does  not  cease  to  secrete, 
a  general  emaciation  will  soon  follow,  and  compel  them  to 
abandon  the  task. 

Another  class  of  women,  losing  their  strength  in  conse- 
quence of  excessive  labor,  mental  excitement,  extra  care  given 
to  their  children,  particularly  at  night,  having  no  opportunity 
of  seeing  them  through  the  day,  or  by  reason  of  scanty  nutri- 
tion, are  compelled  to  relinquish  their  natural  obligations. 
Fashion,  also  the  ambition  of  preserving  a  fresh  appearance, 
and  many  other  reasons,  often  prevent  the  mother  from  nurs- 
ing her  infant,  and  compel  the  physician  to  guard  her  against 
such  a  procedure ;  but  when  the  woman  is  healthy,  and  sur- 
rounded by  all  the  appropriate  hygienic  conditions,  nursing  is 
a  paramount  duty  which  the  mother  should  perform  without 
fear  of  any  ill  effects  upon  the  constitution,  as  it  rather  imparts 
vigor  and  strength ;  it  being  often  observed  how,  under  such 
circumstances,  a  woman  will  look  fresher,  enjoy  better  health, 
and  lose  all  tendency  to  various  affections. 

As  I  have  just  said,  the  mammary  glands  are  predisposed 
to  a  fluid  secretion,  varying  in  quantity  and  quality  from  the 
beginning  of  utero  gestation  to  confinement,  undergoing  vari- 
ous changes  before  reaching  a  perfect  milk  composition  ;  the 
true  secretion,  however,  does  not  take  place  until  a  few  days 
after  confinement.  From  the  first  to  the  third  day  the  glands 
remain  almost  in  the  same  condition  as  before  confinement, 

vol.  n.,  n.  s.  6 
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secreting  but  little  semi- aqueous  fluid,  of  a  whitish  color; 
from  this  period,  colostrum  and  a  milky  fluid,  of  yellowish, 
lemon  color,  thicker  than  the  former,  are  freely  secreted  until 
the  fifth  or  seventh  day.  At  this  stage,  the  phenomena  in- 
dicating the  milk  secretion  having  passed  away,  the  secreting 
fluid  gradually  becomes  clearer  until  the  tenth  or  fifteenth 
day,  at  which  time  it  has  assumed  the  proper  color,  consist- 
ence, and  qualities,  of  pure  milk.  During  puerperiuin,  or  at 
any  time  while  lactation  continues,  women  may  be  affected  in 
the  mammae  in  various  ways — namely,  with  anomalies  of  se- 
cretion, galactocele,  sore  nipple,  engorgement  of  the  glands, 
phlegmonous  inflammation,  mastitis,  and  painful  nursing.  In 
reviewing  these  various  affections,  I  will  commence  with  the 
least  dangerous  and  explain. 

These  anomalies  may  be  divided  into  agalactia  and  galac- 
torrhoea. 

Agalactia,  or  the  absence  of  milk,  which  is  supposed  to  be 
independent  of  the  will  of  woman,  may  be  complete  or  incom- 
plete. It  is  complete  when  the  milk  totally  ceases  to  secrete, 
and  incomplete  when  partially,  or  not  enough  to  support  the 
child.  Moreover,  agalactia  may  be  primitive,  as  when  caused 
by  an  incomplete  development  of  the  glands,  atrophy  of  the 
adipose  tissue,  or  by  defective  nervous  vital  energy  of  the 
same ;  and  consecutive  or  accidental,  which  may  be  caused 
by  defective  or  unhealthy  nutrition,  want  of  constitutional 
power,  acute  or  inflammatory  diseases,  organic  maladies,  ex- 
posure to  cold,  astringent  applications  to  the  breasts,  fever, 
eruptive  diseases,  excessive  discharges,  whether  lochial  or  leu- 
corrhoeal ;  passive  haemorrhages,  either  during  pregnancy  or 
after  labor ;  moral  influences,  as  sudden  fright  or  terror,  anxi- 
ety of  mind,  unpleasant  news  suddenly  communicated,  grief, 
depressing  passions  and  emotions,  disappointment,  vexation, 
anger,  and  many  other  unexpected  causes.  Either  of  these 
forms  of  agalactia  may  be  recognized  by  the  flaccid  con- 
dition of  the  mammae ;  or  by  the  emaciated  appearance  and 
continuous  crying  of  the  child.  Of  the  above  anomalies  none 
are  invariably  a  detriment  to  the  mother,  except  the  acci- 
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dental,  particularly  when  the  arrested  secretion  affects  the 
crasis  of  the  blood  ;  but  they  are  always  very  injurious  to  the 
child,  as  they  deprive  it  of  the  proper  nourishment. 

The  treatment  of  primitive  agalactia  is  limited,  and  a  - 
fords  but  little  benefit ;  nevertheless,  that  by  galvanism,  pro- 
posed and  experimented  on  by  Aubert  and  Becquerel,  and 
recently  the  faradaic  current,  indicated  by  many  others,  have 
rendered  valuable  service  to  medicine  and  the  sufferers.  In 
accidental  agalactia,  the  topical  remedies  recommended  by 
Desormeaux  and  others  are  the  fermentations  of  decoctions, 
prepared  with  anise  and  fennel  root,  cascarilla  bark,  and  also 
poultices  of  lentils.  The  most  reliable  remedy,  so  well  known 
and  so  much  used  by  and  among  Italian  women,  is  the  poul- 
tice from  the  leaves  of  the  Ricinus  communis  (castor-oil  plant}. 
In  the  absence  of  the  leaves,  poultices  of  the  powdered  beans 
will  replace  the  former.  The  following  case,  as  an  illustra- 
tion, will  justify  its  narration : 

Miss  B.,  aged  twenty-four,  healthy  and  robust,  with  well- 
developed  breasts  and  nipples,  primipara,  in  the  winter  of  1860, 
while  in  the  seventh  month  of  utero  gestation,  became  affected 
with  small  pox  of  a  very  confluent  form,  through  which  she 
lost  considerable  strength,  and  the  breasts,  which  were  full  of 
lacteous  fluid  from  the  beginning  of  pregnancy,  during  her 
sickness  withered  away,  leaving  no  signs  of  milk.  At  full 
term  she  gave  birth  to  a  healthy  boy,  but  when  put  to  the 
breast  no  milk  was  found.  For  several  days  the  trial  was 
occasionally  repeated,  in  order  to  stimulate  the  gland  and  stait 
the  secretion,  but  to  no  effect.  Nourishing  food  with  plenty 
of  beef  tea  was  given,  and,  though  in  consequence  she  fully 
regained  her  strength,  no  milk  appeared.  On  the  fifteenth 
day  after  confinement,  all  other  efforts  failing,  a  trial  was 
made  by  the  application  of  castor  beans.  It  being  winter, 
and  impossible  to  obtain  leaves  either  fresh  or  dry,  but  remem- 
bering the  good  effects  secured  by  the  poultice  of  castor  beans 
in  a  similar  case  during  the  winter  of  1848,  I  determined  to 
make  the  trial,  and,  after  the  third  day's  use,  I  was  agreeably 
surprised  by  the  appearance  of  milk,  which  continued  to  the 
end  of  lactation. 
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When  the  form  of  agalactia  has  affected  the  blood  and 
otherwise  tmderrained  the  system,  its  treatment  should  consist 
in  removing  the  cause,  and  restoring  strength  by  tonics,  good 
nourishing  food,  and  country  air. 

Since  writing  the  above,  I  have  ascertained  that  a  prepa- 
ration called  ext.  flu.  Palma-Christi  has  lately  been  prescribed 
internally  by  several  physicians  with  good  result ;  but  being 
of  an  insipid  and  disagreeable  taste,  and  occasionally  disturb- 
ing the  digestive  functions,  I  would  prefer  the  local  rather 
than  the  internal  use. 

During  the  above  period  the  mother  may  become  the  sub- 
ject of  the  second  anomaly,  galactorrhea,  or  the  too  free 
secretion  of  milk. 

Any  young  and  healthy  woman,  under  the  most  favorable 
circumstances,  may  become  the  subject  of  what  is  termed 
primary  galactorrhea,  particularly  when  the  infant  is  too 
weak  to  nurse.  This  form  is  considered  physiological ;  still 
carelessness  may  produce  pathological  changes  of  a  rare 
character,  proving  injurious  to  both  mother  and  child. 

To  prevent  primary  galactorrhea  from  producing  any  ill 
effects,  three  things  are  necessary  to  be  observed  :  1st.  The 
physician  should  ascertain  whether  the  woman  has  a  well- 
developed  nipple,  or  whether  it  has  been  flattened  through 
tight  lacing  ;  2d.  The  infant  must  be  healthy,  without  deformi- 
ties in  the  buccal  organs,  such  as  hare-lip,  imperforated  nostril, 
or  tongue-tied ;  and,  3d.  He  should  ascertain  whether  the 
mother  intends  nursing  or  not. 

If  the  nipple  is  naturally  short,  a  daily  traction  should  be 
made  upon  it,  which  may  be  easily  accomplished  by  pulling 
it  forward  with  the  fingers,  and  in  a  short  time  it  will  be 
made  sufficiently  long  for  the  purpose.  If  a  consequence  of 
pressure,  all  that  is  required  is  to  removet  he  cause ;  and,  if  it 
is  intended  to  nurse,  to  put  the  child  to  the  breast  four  or  five 
hours  after  confinement.  The  advantages  of  early  nursing  are 
twofold  :  1st.  The  few  particles  of  formed  milk  being  mixed 
with  the  colostrum,  it  becomes  necessary  that  it  be  suckled 
away  in  order  to  relieve  the  infant's  bowTels  from  the  me- 
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conium ;  2d.  The  breast  being  soft  and  of  normal  heat,  the 
infant  finds  no  objection  or  difficulty  in  seizing  the  nipple 
with  the  gums,  and  making  it  its  first  play  toy  and  the  vehicle 
of  its  food ;  while,  by  waiting  until  the  secretion  is  established, 
the  enlargement  and  tension  of  the  gland  embedding  the 
nipple  within  the  projecting  areola,  and  leveling  it  with  the 
gland,  grasping  it  would  be  very  difficult  for  the  child,  and 
suction  totally  impracticable.  Moreover,  the  milk  accumulat- 
ing within  the  glands,  unless  discharged  by  a  spontaneous 
dribbling,  mechanically  removed  or  therapeutically  arrested, 
would  cause  engorgement  and  abscess  of  the  breasts.  If  it  so 
happen  that,  independent  of  a  strict  observance  of  all  rules, 
the  milk  continues  to  accumulate,  the  glands  must  be  relieved, 
either  by  mechanical  contrivances  or  external  remedies.  If 
artificial  nursing  becomes  necessary,  it  may  be  accomplished 
either  by  a  stronger  or  older  child,  a  woman,  a  pup,  or  by 
pumps  of  various  kinds.  In  the  choice  of  an  instrument  care 
should  be  taken  to  select  one  approaching  nature.  My  pref- 
erence through  experience  is  for  the  instrument  of  Mr.  Hag- 
gerty,  which  is  the  best  adapted  to  afford  the  same  relief  as 
that  imparted  by  the  mouth,  of  the  child.  If  artificial  means 
fail,  it  becomes  imperative  to  prevent  secretion,  and  the  duty 
of  the  physician  is  to  institute  a  therapeutical  regime  by 
diuretics,  laxatives,  iodide  of  potassium,  and  such  local 
remedies  as  camphor,  mint,  stramonium,  belladonna,  etc. 
The  remedy  adopted  by  myself  is  composed  of  :  1$.  Ext. 
bellad.,  3iij,  gum  camph.,  3  ij>  ungt.  stramoni,  §jss,  M. ;  to 
be  spread  over  the  affected  breast  every  four  hours,  keeping  it 
covered  with  oiled  silk.  By  so  doing  1  have  either  modified  or 
totally  arrested  the  secretion  in  one  or  both  breasts  almost  at 
will,  thus  preventing  engorgement  and  abscesses,  as  may  be 
seen  by  the  following  case  : 

In  1866,  being  engaged  to  attend  Mrs.  R.,  aged  nineteen, 
upon  examining  her  breasts  before  confinement,  the  left  only 
was  shown  me,  the  right  concealed  through  bashfulness.  After 
delivery  nursing  went  on  without  apparent  difficulty  until  the 
seventh  day,  when  she  was  taken  with  chills,  fever,  severe 
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headache,  and  distressing  pains  in  the  right  breast.  Looking 
for  the  cause,  I  found  the  periphery  of  the  right  thorax,  far 
above  the  clavicle,  greatly  swollen,  the  breast  without  nipple, 
and  only  with  a  small  portion  of  the  areola,  both  having  been  de- 
stroyed in  childhood  by  a  severe  burn.  The  use  of  the  above 
prescription  caused  a  gradual  decrease  of  the  secretion  until 
the  tenth  day,  when  it  entirely  ceased  without  extending  its 
influence  to  the  right  breast,  salivary  glands,  or  pupils. 

We  have  besides  two  other  forms  of  galactorrhea,  normal 
and  abnormal;  normal  regarding  the  nutritive  quality  of  the 
milk,  but  abnormal  in  its  quantity.  As  the  free  secretion  may 
debilitate  the  mother,  it  is  necessary  to  correct  it,  which  may 
be  easily  done  by  preventing  the  stimulation  of  the  glands  by 
too  frequent  nursing,  and  by  the  internal  use  of  the  infusion 
of  rhamnus  alaternus.  The  second  form,  which  is  called  by 
some  writers  mammary  diabetes,  is  abnormal  in  quantity  and 
quality;  in  quantity  for  its  excessive  secretion,  and  in  quality 
for  its  deficiency  of  nutritive  particles  and  abundance  of  water. 
As  this  form  affords  no  nourishment  to  the  child  and  debili- 
tates the  mother,  the  moment  it  is  discovered  means  should  be 
taken  to  remedy  it,  either  by  tonics,  country  air,  good  nourish- 
ing food,  and  numerous  other  things.  But  as  this  affection,  is 
generally  associated  with  the  product  of  some  morbid  con- 
dition of  the  system,  properly  speaking,  not  belonging  to  the 
puerperal  stage,  I  will  refrain  from  enlarging  upon  it. 

Galactoceie,  or  the  enlargement  of  one  or  more  of  the  milk 
ducts,  which  is  caused  by  the  sudden  accumulation  of  milk, 
is  one  of  those  affections  which  occasionally  follow  partu- 
rition, and,  as  it  may  be  mistaken  for  mastitis,  I  feel  it  my 
duty  to  say  a  few  wrords  concerning  it.  Of  this  affection, 
as  it  is  described  by  Scanzoni,  we  have  two  forms,  incomplete 
and  complete ;  incomplete  when  the  lactiferous  ducts  are  par- 
tially obliterated,  and  complete  when  totally  so.  In  the  in- 
complete galactoceie,  the  ducts  being  partially  obliterated,  the 
milk  slowly  secreting  will  cause  no  other  discomfort  save  a 
temporary  dilatation  of  the  canals,  enlargement  of  the  same,  and 
a  slight  pain.    In  the  complete  galactoceie,  the  ducts  being 
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totally  obliterated,  and  the  secretion  wholly  obstructed,  as 
Scanzoni  observes,  its  internal  pressure  will  cause  the  rup- 
ture of  one  or  more  of  the  canals,  the  effusion  of  the  milk 
into  the  cellular  tissue,  and  an  accumulation  of  this  fluid  into 
smaller  or  larger  cavities,  where  it  will  gradually  thicken  and 
determine  a  suppurative  inflammation  of  the  neighboring 
tissues. 

The  enormous  cystic  enlargement  of  the  breasts  with  cir- 
cumscribed fluctuation,  without  local  heat  or  pain,  redness 
of  the  skin,  chills,  fever,  or  any  inflammation,  are  the  differ- 
ential symptoms  of  diagnosis  between  galactocele  and  mas- 
titis. 

The  treatment  depends  upon  emollient  poultices,  camphor, 
belladonna,  and  an  early  opening  of  the  sac.  The  above 
remedies  being  too  slow  in  their  action  to  prevent  the  rupture 
of  the  ducts,  consecutive  effusion  and  suppurative  inflamma- 
tion, I  have  been  in  the  habit  of  opening  them  as  early  as 
practicable,  and  allowing  the  contents  to  run  out  freely ;  but, 
with  this  procedure,  I  mnst  confess  to  have  been  more  than 
once  disappointed,  in  consequence  of  the  difficulty  experi- 
enced in  healing  the  milk  fistula,  which  has  continued  to 
run  to  the  end  of  lactation,  to  the  great  detriment  of  the 
mother  and  child,  by  the  continuous  loss  of  milk.  However, 
observing  the  necessity  of  an  early  opening  of  the  ducto-cys- 
tic  tumor,  instead  of  incision,  I  have  instituted  aspiration, 
which  is  less  painful  and  more  efficacious.  Under  this  meth- 
od the  risk  of  the  rupture  of  the  walls  of  the  ducts  by  disten- 
tion, or  the  milk  fistula,  is  prevented,  and  the  cause  of  the 
obstruction  is  removed ;  nursing  is  not  interrupted,  and  the 
mother  is  spared  from  long  suffering.  If  by  a  single  aspiration 
the  sac  is  not  emptied,  a  second,  third,  or  even  more,  are  not 
objectionable,  as  this  process  is  almost  painless,  and  exempt 
from  risk. 

The  instrument  and  modus  operandi  are  simply  an  India- 
rubber  syringe  armed  with  the  trocar  needle,  its  plunging  at 
the  most  prominent  point  of  the  cyst  where  the  fluctuation  is 
distinctly  felt,  and  the  aspiration  of  its  contents  in  the  usual 
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way.  In  a  case  where  I  operated  last  June,  the  success  was 
flattering,  a  single  syringeful  being  sufficient  to  evacuate 
the  sac.  On  withdrawing  the  needle,  a  small  particle  of 
colostrum  forming  a  cast,  with  shreds  of  coagulated  milk,  was 
found  inserted  in  its  point,  evidently  the  cause  of  the  ob- 
structed canal,  which  once  removed,  the  milk  resumed  its  nat- 
ural flow,  and  the  small  opening  made  by  the  needle  healed 
in  one  day  by  first  intention. 

Excoriation,  fissure,  and  ulceration  of  the  nipple,  are  affec- 
tions to  which  primiparas  are  more  subject  than  multiparas. 
However  slight  those  affections  may  be,  they  yet  are  distress- 
ing and  painful,  and,  if  neglected,  may  be  followed  by  very 
serious  consequences.  These  affections,  as  a  general  rule, 
commence  from  the  first,  second,  or  third  week  after  confine- 
ment, rarely  beyond  that  period,  and  are  caused  by  the  fre- 
quent suckling  and  pinching  at  the  nipple  with  the  gums  of 
the  child,  the  infant's  saliva,  exposure  to  cold  air,  which  acts 
like  an  irritant  upon  the  moistened  surface,  negligence  of 
cleanliness,  and  primiparas  with  delicate  skin  and  short  nip- 
ple. Their  premonitory  symptoms  are  a  superficial  abrasion 
of  the  nipple,  with  jerking  pains  while  nursing,  quite  toler- 
able at  the  beginning,  but  ending  with  a  momentary  burning 
sensation.  As  the  excoriation  advances,  the  nipple,  becom- 
ing slightly  swollen,  assumes  a  reddish  hue,  and,  when  the 
child  is  put  to  it,  the  pain  is  so  intense  that  the  mother  is 
thrown  into  paroxysms  of  chills,  accompanied  by  nausea  and 
vomiting.  The  suffering  from  superficial  fissure  is  the  same 
as  excoriation,  but  as  it  ulcerates  and  extends  deeper  down, 
affecting  the  areolar  tissue,  the  pain  becomes  so  intense  and 
constant  that  the  mother  will  refuse  nursing  her  child,  allow 
the  glands  to  become  engorged,  and  suffer  the  consequences 
of  an  abscess,  very  likely  followed  by  the  total  loss  or  retrac- 
tion of  the  nipple.  The  prophylactic  treatment  depends 
mainly  upon  the  rubbing  and  washing  of  the  nipple  for  a 
few  weeks  before  confinement,  with  a  stimulative  or  astrin- 
gent lotion,  as  tincture  of  myrrh,  or  cold  rose-leaf  tea. 

The  postpartttm  prophylaxis  on  those  with  short  nipples 
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and  a  tendency  to  soreness,  should  be,  pulling  them  with  the 
fingers  gently  and  steadily  one  or  two  moments  before  nurs- 
ing, and  after  nursing  to  wrap  them  in  strips  of  linen  wrung 
out  of  flaxseed  tea.  If  the  nipple  becomes  sore  the  child 
should  be  prevented  from  nursing  without  a  shield  (and  I  find 
Haggerty's  nipple  shield  the  best  adapted),  besides  applying, 
locally,  a  detergent  and  mucilaginous  lotion  composed  of 
equal  parts  of  quince-seed  mucilage  and  compound  tincture 
of  benzoine.  Should  the  nipple  be  deeply  ulcerated  or  fis- 
sured after  the  above  application,  strips  of  membranous  plas- 
ter, perforated  in  various  points  to  allow  the  milk  to  pass, 
should  be  laid  over.  By  this  method  I  have  succeeded  in  re- 
lieving and  hastening  the  cure  in  many  cases  of  the  most  ag- 
gravated form,  as  may  be  seen  by  the  following : 

Mrs.  J.  M.  S.,  aged  twenty-eight,  multipara,  with  breasts 
and  nipples  uncommonly  large.  Her  child,  eight  months  old, 
with  four  teeth,  in  a  fit  of  anger  while  nursing  bit  the  nipple 
and  almost  severed  it.  Obtaining  no  relief  from  her  own 
medications,  and  unable  to  sufTer  longer,  she  called  me  in  at- 
tendance. On  my  first  visit  I  found  the  nipple  deeply  ulcer- 
ated, the  breast  largely  engorged,  very  painful,  and  with  the 
general  symptoms  of  an  inflammatory  process.  To  relieve  her 
I  applied  the  above  mucilaginous  lotion,  strips  of  membranous 
plaster,  and  ordered  the  nursing  to  be  done  through  Hagger- 
ty's nipple  shield.  In  a  few  days  the  breasts  became  empty 
and  the  nipple  healed. 

Xegligence  to  the  above  affection  will  be  soon  followed  by 
engorgement,  phlegmon,  and  abscess  of  the  mamma?,  which 
are  divided  into  mechanical,  and  passive,  active,  and  inflam- 
matory. 

The  mechanical  and  passive  engorgement  affecting  but  one 
mamma  does  not  progress  so  rapidly,  in  consequence  of  the 
constant  dribbling  of  the  affected  breast  while  the  healthy  one 
is  nursing ;  but  if  the  nipples  of  both  are  deeply  fissured,  the 
total  inability  to  nurse,  distending  both  breasts,  will  cause  ac- 
tive engorgement,  and  assume  the  aspect  of  phlegmonous  in- 
flammation, which,  once  established,  acts  like  cause  and  eflect, 
producing  the  most  distressing  aflection  during  lactation. 
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In  addition  to  the  cause  producing  fissure  and  ulceration, 
engorgement  may  be  brought  on  by  the  following:  irregu- 
larity of  nursing,  nursing  more  from  one  breast  than  the 
other,  sudden  discontinuance  of  the  same,  occlusion  of  the 
lactiferous  ducts  and  nipple  by  coagulated  colostrum  or  milk 
distention,  rupture  of  the  ducts,  and  by  the  flux  of  blood 
occasioned  by  pressure  upon  the  adjacent  cellular  tissue,  by 
hyperemia  and  exudation,  exposure,  moral  affections,  dragging 
down  of  the  breasts,  dietetic  imprudence,  and  very  often  by 
a  natural  predisposition. 

The  moment  any  of  the  symptoms  of  these  affections  are 
ascertained,  means  must  be  taken  to  prevent  their  continua- 
tion, either  mechanically,  as  by  Haggerty's  instrument  or 
nipple  shield,  as  above  shown,  or  therapeutically,  external- 
ly, or  internally.  The  external  remedies  most  used  are 
equal  parts  of  olive  oil  and  ether,  camphorated  oil  with  oil  of 
mint,  belladonna  ointment,  emollient  poultices  of  flaxseed 
meal,  althea  and  lettuce  leaves.  A  remedy  from  which  I 
have  obtained  valuable  relief  for  many  years,  as  I  will  di- 
rectly show,  is  the  equal  parts  of  fluid  extract  of  belladonna 
and  crocus  sativus,  gently  rubbed  upon  the  breast  three  times 
a  day.  Care  should  be  taken,  though,  to  wash  the  nipple 
before  nursing.  Mrs.  H.,  multipara,  with  good  breasts  and 
nipple,  being  carelessly  habituated  to  nurse  from  the  left 
more  than  the  right  breast,  the  latter  becoming  painful  and 
swollen  by  the  accumulated  milk,  threatened  inflammation, 
from  which  she  was  soon  relieved  by  regularity  of  nursing, 
and  the  external  application  of  the  above  remedy.  The  in- 
ternal remedies  are  limited  to  salines,  laxatives,  diuretics, 
diaphoretics,  and  iodide  of  potassium.  The  infusion  of 
rhamnus  alaternus,  which  is  highly  recommended  by  Dr. 
Orioli,  much  used  among  Italian  women,  and  of  which  I  have 
had  long  experience,  arrested  the  inflammatory  engorgement 
of  the  breasts  of  Mrs.  A.,  aged  twenty-one,  primipara,  who 
had  neglected  nursing  for  two  days,  in  consequence  of  extreme 
pain  produced  by  fissures. 

Eeturning  to  the  last  of  the  causes  producing  engorge- 
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ment,  namely,  a  natural  predisposition  to  mammary  abscess,  I 
may  say  that  this  notion  is  refuted  by  all  and  tolerated  only 
by  few.  In  their  opinion  its  regular  recurrence  is  based  upon 
the  susceptibility  of  the  mammary  glands  to  swelling  and  in- 
flammation during  lactation  by  the  least  irritative  cause,  and 
by  a  lymphatic  temperament  with  fretful  and  nervous  predis- 
position. 

During  my  practice,  having  observed  these  abscesses  in 
perfectly  healthy  women,  with  calm  and  easy  dispositions, 
surrounded  by  all  the  comforts  of  life,  I  am  inclined  to  differ 
with  them,  and  establish  as  a  cause  the  occlusion  of  a  milk 
duct  by  coagulated  colostrum  or  milk,  which,  after  the  first 
occurrence,  unless  removed,  at  a  subsequent  nursing  may  pro- 
duce the  same  effect  as  before.  The  two  following  cases,  one 
a  priori,  and  the  other  a  posteriori,  may  corroborate  my 
statement. 

In  the  a  priori  case,  the  subject  was  a  Mrs.  S.  T.,  aged 
twenty-three,  primipara,  who  on  May  27th,  gave  birth  to  a 
female  child.  A  few  hours  after  confinement  she  put  her 
child  to  the  breast,  and  continued  nursing  her  as  often  and  as 
regularly  as  she  could  naturally  do.  The  milk  went  on  flow- 
ing freely  until  the  eighth  day,  when  she  called  my  attention 
to  a  kind  of  unpleasant  sensation  in  the  right  breast.  On  ex- 
amining it,  I  found  a  small  ridge  about  twTo  inches  long,  of 
the  size  of  a  large  pencil,  situated  outwardly  and  in  its  middle 
part  with  a  slight  sense  of  pain  when  the  child  was  nursing. 
After  thorough  inspection,  I  ascertained  that  I  was  dealing 
with  an  incomplete  galactocele,  as  before  described.  I  prepared 
myself  for  the  emergency,  and  ordered  camphorated  oil  to  be 
rubbed  on  the  affected  breast,  in  order  to  scatter  the  accumu- 
lated milk  and  diminish  secretion.  My  efforts  were  to  no 
purpose,  as  the  enlargement  increased,  until  it  was  the  size  of 
a  large  lemon.  Although  there  were  no  inflammatory  symp- 
toms nor  distressing  pains,  having  defined  a  distinct  fluctua- 
tion, fearing  rupture  of  the  canal  and  its  consequences  if  left 
alone  for  a  while  longer,  I  determined  to  evacuate  it,  and  ac- 
cordingly on  the  third  clay  I  aspirated  it  with  a  common  India- 
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rubber  syringe.  After  drawing  four  ounces  of  milk,  the  sac 
having  totally  collapsed,  and  no  more  fluid  coming,  I  withdrew 
the  needle,  and  to  my  delight,  as  I  had  predicted,  I  found  in- 
serted in  its  point  a  small  colostrum  cast  with  shreds  of  co- 
agulated milk  ;  the  opening  was  closed  with  adhesive  plaster, 
healed  by  first  intention,  and  nursing  continued  without  inter- 
ruption. 

The  a  posteriori  case  was  that  of  Mrs.  M.,  who,  at  each  of 
her  previous  confinements,  had  abscess  of  the  right  breast. 
Attributing  the  occurrence  to  faulty  care  on  the  part  of  the 
accoucheur,  in  her  coming  third  confinement  she  determined 
to  make  a  change,  and  accordingly,  when  about  the  seventh 
month  of  utero  gestation,  engaged,  and  apprised  me  of  the 
facts.  To  ascertain  the  cause,  I  examined  the  nipple  and 
breast,  and  found  both  well  developed  and  without  deformity, 
except  a  small  tumor,  about  the  size  of  a  common  pea,  situ- 
ated in  the  internal  contour  of  the  right  breast,  about  two 
inches  from  the  *nipple,  from  which  she.  recollected  her  first 
trouble  commenced.  As  she  was  anxious  to  have  something 
done,  I  instituted  a  prophylactic  treatment  by  keeping  the 
breasts  loose  and  painting  the  tumor  three  times  daily  with 
a  weak  solution  of  tincture  of  iodine  and  fluid  extract  of  bel- 
ladonna. In  due  time  she  gave  birth  to  a  healthy  boy,  who 
was  put  to  the  breast  a  few  hours  after  confinement.  Mother 
and  child  did  uninterruptedly  well,  until  the  ninth  day,  when 
she  felt  a  dragging  sensation  at  the  breast,  with  its  gradual 
filling  up,  which  continued  until  the  fifteenth  day,  when  it  was 
lanced,  and  about  two  teacupfuls  of  fluid,  more  of  milk  than 
matter,  came  out.  The  progress  of  this  engorgement  was  so 
astonishingly  rapid  that  the  antilacteal  remedies  had  no  effect 
whatever,  leaving  no  alternative  but  the  poultice  to  help  sup- 
puration, and  lancing  in  due  time.  Nursing  from  this  breast 
was  necessarily  abandoned,  healing  progressed  slowly,  and  the 
old  tumor  remained  when  the  opening  was  closed. 

Of  course  I  lost  her  patronage  and  that  of  her  family,  but 
afterward  learned  that  on  her  fourth  confinement  she  had  the 
dreaded  abscess  again  in  the  same  breast,  and  meeting  her 
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husband  a  few  days  since,  he  informed  me  of  the  same  occur- 
rence having  taken  place  in  subsequent  confinements.  I  am 
therefore  forced  to  think  that  the  removal  of  the  cast  by  as- 
piration in  the  former  case,  the  succeeding  free  flow  of  milk, 
the  sudden  relief,  the  instant  cure,  and  the  interrupted  nurs- 
ing— all  bring  me  to  the  conclusion  that  the  cast  obstructing 
the  lactiferous  duct  was  the  active  cause  of  the  galactocele, 
and  its  accidental  removal  the  permanent  cure ;  while,  in  the 
second  case,  the  unexpected  abscess  at  the  first  lactation,  the 
existence  of  the  small  tumor  after  healing,  the  regular  reoc- 
currence  of  abscesses  from  the  same  breast  and  locality,  and 
always  with  the  same  symptoms,  suggest  to  me  that  a  cast 
having  occluded  the  lactiferous  ducts  produced  galactocele, 
engorgement,  and  abscess ;  otherwise,  the  inflammation  of  the 
first  abscess  affecting  the  internal  tunic  of  the  lactiferous 
ducts  caused  a  permanent  occlusion  of  the  same,  and  natu- 
rally a  regularly  recurring  galactocele,  and  its  consequence 
at  every  subsequent  confinement. 

Of  all  the  above-mentioned  mammary  affections,  mastitis 
is  the  most  distressing  and  most  difficult  to  relieve.  This 
affection  originates  either  from  the  subcutaneous  cellular  tis- 
sue, from  the  whole  gland,  or  from  the  cellular  tissue  between 
the  pectoral  muscle  and  the  body  of  the  gland.  The  first  two 
of  these  affections  are  observed  only  at  the  epoch  of  the  func- 
tional activity  of  the  glands,  and  are  produced  by  all  the 
causes  mentioned  in  the  glandular  engorgement.  The  third, 
originating  from  a  membrane  under  the  gland,  may  occur  at 
any  time  during  lactation,  and  may  be  caused  by  dietetic  im- 
prudence, cold,  scrofula,  arthritis,  and  traumatically. 

The  symptoms  accompanying  the  former  are  ushered  in 
by  chills,  fever,  and  lancinating  pain,  in  one  part  or  all  over 
the  breast,  and  are  felt  more  keenly  when  the  child  is  put  to 
it,  or  when  under  pressure.  At  the  seat  of  this  pain  is  found 
a  limited  engorgement  which  gradually  increases  over  the 
whole  mass,  and  shortly  after  a  sort  of  doughy  feeling  is  ob- 
served on  palpation,  indicating  the  subjacent  pus  ready  to  be 
let  out  by  incision.    The  pain  of  the  third  form  is  felt  from 
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the  beginning  quite  deeply,  and,  in  addition  to  the  above 
symptoms,  is  accompanied  by  swelling  of  the  axillary  glands, 
great  thirst,  scanty  urine,  constipated  bowels,  total  loss  of  ap- 
petite, insomnia,  and  occasional  cerebral  phenomena.  More- 
over, a  hard  knot  or  nucleus,  from  which  this  affection  origi- 
nates, is  found  deeply  under  the  gland,  easily  recognizable  in 
the  beginning  when  the  breast  is  not  engorged  by  its  nodu- 
lated surface.  As  this  affection  progresses,  the  nucleus  or 
nuclei  increase  in  number,  the  pain  is  felt  sharper  and  more 
general,  and  the  breast  which  was  not  hard  in  the  beginning 
becomes  very  much  so  as  the  disease  advances,  the  whole 
train  of  symptoms  become  very  much  aggravated  by  the  total 
cessation  of  secretion,  and  the  formation  of  pus  either  in  one 
grand  sac,  or  in  various  points  constituting  one  or  more  ab- 
scesses. %  . 

As  regards  prognosis,  mastitis  is  never  attended  by  death 
except  in  very  rare  cases,  when  the  system  has  been  very  much 
undermined,  or  by  pyaemia ;  but  it  is  always  attended  with 
severe  pain,  and  if  the  abscess  has  affected  several  milk-ducts, 
each  one  forming  a  separate  fistulous  sinus,  healing  is  more 
obstinate  and  suffering  more  protracted. 

The  treatment  of  the  first  two  forms  of  these  affections  is 
the  same  as  in  engorgement.  In  the  last  form,  as  nursing,  rub- 
bing, and  other  manual  interferences,  are  attended  by  distress, 
and  often  aggravate  the  case,  care  should  be  taken  in  their 
use.  Laxatives,  diaphoretics,  and  acids,  are  the  best  internal 
remedies.  If  the  local  affection  is  accompanied  by  general 
inflammatory  symptoms,  bleeding  or  leeching  is  at  once  to  be 
resorted  to.  Evaporation  with  aqueous  extract  of  opium,  fluid 
extracts  of  belladonna  and  crocus  sativus,  poultices  of  hyoscya- 
mus,  lettuce,  althea  leaves,  and  flaxseed  meal,  are  the  best  topi- 
cal applications  to  facilitate  suppuration  and  allay  pain.  The 
moment  fluctuation  is  ascertained,  an  early  opening  is  highly 
recommended  ;  owing  to  the  depth  of  the  affection,  though,  fluc- 
tuation is  seldom  felt  before  the  lapse  of  fifteen  days  or  more, 
and  even  then  it  cannot  be  detected  with  decided  precision ; 
but  it  can  be  suspected  from  the  enormous  size  and  smooth- 
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ness  of  the  breasts,  the  bluish  hue  of  the  skin,  and  the  oedema 
of  the  surrounding  tissues.  If  with  such,  evidence  the  real 
presence  of  pus  is  not  detected,  plunging  the  knife  deeply  into 
it  will  soon  reveal  its  existence  and  justify  the  procedure.  If 
there  are  more  than  one  abscess,  each  should  be  opened,  allow- 
ing the  matter  to  discharge  by  keeping  the  sac  collapsed,  by 
pressure,  with  strips  of  adhesive  plaster.  With  the  opening 
of  the  abscess,  if  the  collection  of  pus  is  in  one  large  sac, 
the  difficulty  generally  is  ended  by  its  evacuation ;  but  if  in 
more  than  one,  and  the  destruction  made  upon  the  neighbor- 
ing tissues  and  lactiferous  ducts,  or  the  hypertrophy  and 
induration  of  the  gland  too  great,  healing  will  be  attended 
with  more  difficulty  in  consequence  of  an  endless  number  of 
fistulous  sinuses  which  by  their  burrowing  tendency  are  very 
obstinate  to  heal,  and  when  cure  has  taken  place  the  breast  is 
left  quite  hypertrophied  with  retracted  nipple,  and  the  consti- 
tution of  the  patient  greatly  undermined.  To  help  the  ab- 
sorption of  the  indurated  tissue,  it  is  necessary  first  to  invig- 
orate the  mother  by  tonics  and  animal  diet,  and  the  use  of 
gradual  compression  by  corseting,  and  prepared  sponges.  This 
affection  seldom  occurring,  its  consequences  are  not  fully  appre- 
ciated, and  in  order  to  give  you  a  slight  sketch  I  take  the 
liberty  of  intruding  upon  your  already  overtasked  patience  a 
report  of  a  case  which  was  rather  singular  in  the  manner  of  its 
occurrence  : 

Mrs.  M.  M.,  aged  thirty,  primipara,  of  lymphatic  tempera- 
ment, on  May  5,  1866,  fifteen  days  after  confinement,  while 
enjoying  the  courtesies  of  friends,  had  a  fit  of  laughter,  and  at 
once  felt  a  slight  chilly  sensation,  followed  by  a  severe  pain  in 
the  right  breast,  which  increased  by  nursing.  The  following 
morning,  on  being  sent  for,  I  found  her  suffering  with  shooting 
pains  deep  in  the  breast,  dry  and  hot  skin,  with  pulse  120, 
and  tongue  furred  and  dry.  Examining  the  breast,  I  found  a 
hard  nodule  the  size  of  a  bird's  egg  deeply  embedded  in  the 
centre  of  the  gland  and  very  sensitive ;  being  the  first  case  of 
the  kind  I  had  ever  seen  (and  fortunately  the  last),  I  doubted  its 
nature ;  as  there  was  no  defect  in  the  nipple,  nor  accumulation 
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of  milk  in  the  glands,  my  attention  was  directed  to  the  local 
pain  and  general  symptoms.  Accordingly,  I  prescribed  saline 
draughts  and  leeches ;  none  of  these  producing  any  relief, 
anodyne  poultices  were  applied  to  allay  pain  and  facilitate 
suppuration.  After  eighteen  days  of  constant  excruciating 
pain,  finding  a  spot  indicating  fluctuation,  I  opened  it,  and  a 
considerable  amount  of  greenish  pus  was  discharged.  "With 
the  opening  of  it  I  thought  the  difficulty  was  controlled,  but 
was  disappointed  by  the  appearance  a  few  days  after  of  numer- 
ous little  openings,  riddling  the  breast  like  a  sponge,  which 
discharged  milk  and  matter  for  forty  days,  resisting  all  sorts 
of  medications,  yielding  only  to  constant  graduated  pressure 
by  corsets,  leaving  the  nipple  retracted  and  the  breast  quite 
disfigured. 

The  last  two  of  the  before-named  affections  are  pain  in  the 
breast  and  painful  nursing.  The  first,  being  caused  by  keep- 
ing the  child  too  long  from  nursing,  is  temporary  and  not 
alarming,  save  for  a  certain  degree  of  discomfort,  fullness,  and 
slight  pain  at  times  when  the  milk  is  forced  out  in  jets,  or 
drops  by  involuntary  or  spasmodical  contraction ;  and  if 
during  this  temporary  spasm  the  child  is  put  to  the  breast  the 
sense  of  discomfort  is  aggravated  and  changes  to  pain,  particu- 
larly in  the  opposite  breast.  To  prevent  its  recurrence,  noth- 
ing but  careful  attention  to  regular  nursing  is  necessary. 

Painful  nursing  is  an  affection  to  which  some  women  are 
subject,  especially  those  of  weak  and  nervous  constitutions ; 
and,  as  it  often  originates  in  nervous  debility,  a  tonic  treat- 
ment, associated  with  anodynes,  generous  diet,  and  country 
air,  will  be  sufficient  to  insure  relief.  Obstinate  cases  resisting 
the  above  treatment  will  yield  only  to  the  weaning  of  the 
child. 

If  by  the  above  remarks  I  have  not  succeeded  in  convey- 
ing an  exact  idea  of  the  title  of  this  paper,  I  beg  to  be  excused, 
for,  Quid potui facere  feed  faciant  meliora  potentes. 
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I  PisorosE,  this  evening,  to  discuss  the  symptomatology  of 
certain  obscure  neuroses  centred  in  the  medulla  oblongata. 
It  will  be  almost  a  necessity  to  consider  the  relationship  be- 
tween symptoms  and  central  morbid  changes,  in  a  purely  the- 
oretical way,  for  post-mortem  examinations  of  such  cases  are 
rare.  Trousseau,  Dumenil,  Wilks,  and  one  or  two  others,  have 
made  autopsies,  but,  with  these  exceptions,  nothing  has  been 
done  to  increase  our  knowledge  of  the  pathology  of  these  in- 
teresting diseases.  I  am  sure  many  will  agree  with  me  that 
the  medulla  is  by  far  the  most  important  part  of  the  cerebro- 
spinal system,  forming,  as  it  does,  a  sort  of  figurative  key- 
stone in  the  cerebro-spinal  arch,  changing  the  direction  and 
character  of  nervous  impulses  that  pass  from  the  brain  down- 
ward. Its  chief  importance  lies  in  the  fact  that  several  of  the 
principal  cranial  nerves,  viz.,  those  presiding  over  respiration,, 
deglutition,  and  speech,  as  well  as  several  others,  take  their 
origin  or  pass  through  some  part  of  it  to  supply  various  im- 
portant organs.  When  we  consider  the  duties  of  such  a  nerve 
as  the  pneumogastric,  we  may  at  least  realize  the  variety  ot 
functional  disturbances  that  may  follow  when  there  is  a  point 
of  disease  at  its  root  in  the  medulla.  Although  certain  well- 
regulated  and  demonstrable  diseases  are  centred  in  this  organ,  , 
there  are  many  that  are  not  so  easily  described.  Certain  gen- 
eral neuroses  involve  this  tract  as  well  as  other  parts,  but  we 
vol.  n.,  n.  s.  7 
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recognize  the  invasion  of  the  medulla  by  certain  disturbances 
of  physiological  functions  that  are  characteristic. 

If  we  examine  a  section  of  the  medulla  beneath  by  the  mi- 
croscope, with  an  objective  of  comparatively  low  power,  we 
will  see  how  closely  in  contact  lie  the  roots  of  two  -very  large 
nerve-trunks,  the  hypoglossal  and  pneumogastric ;  we  will 
also  see  the  crossing  of  certain  fibres  from  one  half  to  the 
other  of  the  medulla,  so  that  there  is  a  united  action  of  the 
two  halves  of  the  organ.  "We  would  see  the  two  important 
bodies  known  as  the  oli varies,  and  find  certain  reinforcements 
of  fibres  going  from  these  little  tubercles  to  the  hypoglossal 
roots.  With  a  higher  power  we  would  detect  a  collection  of 
caudate  cells  at  the  nuclei  of  these  nerves,  and  witness  their 
intimacy  and  intercommunication. 

Lockhart  Clarke,  whose  investigations  certainly  rank  as  high 
as  any,  and  to  whom  the  student  owes  much  for  his  knowledge 
of  nervous  structures,  has  shown  the  close  relation  of  the  nuclei 
of  the  hypoglossal,  pneumogastric,  spinal  accessory,  facial, 
and  fifth  nerves.  He  has  demonstrated  the  existence  of  a  set 
of  cells,  common  to  these  nerves,  and  shown  that,  when  there 
are  disturbances  of  one  or  more  of  the  functions  of  organs 
supplied  by  nerves  from  the  medulla,  destruction  of  some  of 
these  cells  will  exist,  and  that,  with  destruction  of  all  of  the 
cells,  there  are  general  symptoms  of  loss  of  deglutition,  expres- 
sion, speech,  labial  muscular  power,  etc. 

An  interesting  point  in  the  study  of  these  forms  of  disease 
is,  the  anatomical  relation  of  the  thoracic  and  abdominal 
organs  with  the  medulla.  Starting  with  the  pneumogastric 
and  its  branches,  we  trace  its  distribution  to  the  larynx,  lungs, 
heart,  stomach,  and  large  intestine.  "We  are  enabled  to  de- 
monstrate its  communication  with  the  sympathetic;  we  dissect, 
and  find  the  ganglia  it  forms  with  fibres  from  this  last  nerve. 

Dittmar1  located  the  vaso-motor  centre  in  the  medulla, 
and  proved  that  it  consists  of  a  well-defined  spot  on  the  inner 
side  of  the  facial  nerve,  at  its  exit,  and  is  composed  of  gray 
matter,  and  is  three  millimetres  in  length,  one  and  a  half  in 

1  Bericht  der  Kais.-Sachs.  Gesellscliaft  der  Wissensch.,  26  Juli  1873. 
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breadth,  and  is  about  two  millimetres  from  the  raphe.  This 
tract  was  found  to  be  the  reflex  centre  for  the  vessels.  The 
contiguity  of  the  other  nerve-roots  to  that  of  the  facial  and 
consequently  to  this  centre  will,  from  disease  or  functional 
impairment  of  their  conductivity,  lead  to  transmitted  irrita- 
tion to  this  locality. 

It  has  been  found  by  some  German  investigator,  whose 
name  now  escapes  me,  that,  when  a  frog  is  struck  smartly 
upon  the  abdomen  over  the  solar  plexus,  circulation  will 
be  stopped,  and  the  cavities  of  the  heart  will  become  so 
gorged  with  blood,  from  paresis  of  the  organ,  that  it  will 
cease  to  pulsate.  I  think  the  inference  is  clearly  proved 
that  the  pneumogastric  fibres  are  affected  as  well  as  the  sym- 
pathetic, and  that  the  irritation  sent  to  the  medulla  is  reflex. 
This  'physiological  fact  is  given  particular  interest  when  we 
consider  that  irritation  of  the  vagus  at  its  periphery  arrests 
the  heart's  action  very  materially. 

The  disturbance  of  circulation,  particularly  in  the  lungs, 
during  the  course  of  some  convulsive  seizures,  is  another 
pathological  state  which  shows  the  interesting  physiological 
relation  of  these  nerves. 

The  distribution  of  the  hypoglossal,  facial,  and  the  glosso- 
pharyngeal, naturally  lead  us  to  look  for  neuroses  of  the 
tongue,  facial  muscles,  and  those  of  deglutition.  The  spinal 
accessorius,  a  nerve  generally  involved,  when  irritated  at  its 
root,  produces,  as  one  of  the  results  of  such  stimulus,  a  con- 
traction of  the  cervical  muscles,  and,  in  turn,  there  are  con- 
striction of  the  blood-vessels  of  the  neck,  and  intra-cranial 
changes  in  circulation. 

The  consideration  of  pathological  change  in  the  medulla 
is  interesting  in  the  extreme,  because  of  the  exhibition  of 
striking  evidence  of  alteration  of  physiological  functions. 
Abnormal  variations  in  circulation,  atrophic,  or  hypertrophic 
changes  of  the  nervous  substance  of  this  part,  are  expressed 
by  a  series  of  characteristic  symptoms. 

Changes  in  the  nuclei  of  the  pneumogastric  are  followed, 
as  we  would  suppose,  by  pulmonary,  gastric,  and  intestinal 
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symptoms.  The  asphyxia,  which,  in  an  exaggerated  state,  is 
followed  by  coma,  is  the  most  pronounced  type  of  such 
a  neurosis. 

Yan  der  Kolk1  found  pneumonia  in  a  patient  with  disease 
of  the  medulla  oblongata.  In  this  case  the  heart  was  greatly 
dilated,  and  the  mucous  membrane  of  the  lungs  very  red, 
probably  owing  to  obstructed  circulation.  The  stomach  was 
large  and  distended,  as  was  also  the  transverse  colon.  The 
pathological  points  of  interest  were  yellow  degeneration  of 
the  nuclei  of  the  vagus  and  accessorius.  In  many  cases,  prob- 
ably all,  if  examinations  could  be  made,  there  would  be 
found  the  same  pulmonary  engorgement. 

In  many  instances  there  is  retention  of  mucus,  and  paresis 
of  the  muscular  fibres.  Haemoptysis  is  a  symptom  which 
is  also  undoubtedly  due  to  paresis  of  the  vaso-motors,  and 
passive  congestion.  Cough  is  a  frequent  symptom  of  these 
neuroses. 

Yarious  defects  in  articulation  appear  where  the  hypo- 
glossal roots  are  the  seat  of  disease.  "Where  defects  of  speech 
are  dependent  entirely  upon  loss  of  function  in  the  tongue, 
the  patient  will  find  it  almost  impossible  to  pronounce  the 
letters  u,  c,  t,  d,j,  n,  and  several  others.  Should  there  also 
be  trouble  at  the  roots  of  the  facial,  other  letters  may  be 
included,  as  the  lips  are  implicated  as  well  as  the  tongue. 
This  is  the  case  in  the  glosso-labio-pharyngeal  paralysis  of 
Duchenne.  This  disturbance  of  speech  should  not  be  con- 
founded with  that  of  aphasia,  where  the  lesion  is  situated  in 
the  cerebrum. 

Changes  in  the  nuclei  of  the  seventh  nerve  will  be  fol- 
lowed by  paralysis  of  the  muscles  of  expression,  or  by  spasms. 
The  auditory  is  occasionally  affected,  when  hallucination  of 
hearing  will  be  present. 

Undoubtedly  the  abnormal  secretion  of  saliva,  so  constant 
in  glosso-pharyngeal  paralysis,  is  due  to  a  lesion  of  this  nerve. 
Electrization  has  been  shown  by  Schultze  to  effect  a  reduction 
in  the  amount.    A  peculiarity  of  the  loss  of  conductivity  of 

1  "Works,  Xew  Sydenham  Society,  Edition  1859. 
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this  nerve  lies  iii  the  fact  that  no  change  in  expression  fol- 
lows emotional  excitation.  Paralysis  of  the  muscles  of  the 
pharynx,  and  defective  powers  of  deglutition,  also  follow  dis- 
ease of  the  hypoglossus. 

As  I  have  said,  the  limited  number  of  autopsies  has  pre- 
vented us  from  making  any  thing  like  a  classification  of  dis- 
eases that  have  their  centre  in  this  part  of  the  nervous  axis. 
The  functional  varieties  are  rare,  so  much  so  that  there  is 
only  one  condition  that  has  been  described  by  itself,  and 
Lichenstien,  who  defined  it,  was  unable  to  tell  whether 
it  depended  upon  organic  changes  or  not.  This  condition  he 
called  laloplegia,  and  described  three  cases — two  lived,  and 
one  died.  The  principal  symptom  seemed  to  be  paralysis  of 
the  muscles  of  deglutition  and  speech.  He  believed  it  to  be 
due.  to  mental  emotion.  One  of  his  cases  he  thought  to 
depend  upon  a  lesion  at  the  upper  part  of  the  medulla,  near 
the  origin  of  the  vagi,  which  are  finally  involved. 

Dr.  Edward  Fox,1  of  Bristol,  describes  a  case  very  much 
like  those  of  Lichenstiems  :  "  A  boy  five  years  old,  bright  and 
intelligent  in  mind,  but  having  always  been  extremely  deli- 
cate, and  liable  to  faint  away  on  the  least  exertion,  is  the  sub- 
ject of  the  following  symptoms :  He  has  never  been  able  to 
swallow  any  thing  solid  since  his  birth.  He  swallows  liquids 
well.  The  pa-late  rs  equal,  and  is  moved  on  inspiration.  He 
protrudes  the  tongue  well  and  straight.  He  cannot  pro- 
nounce d  or  Jc.  There  is  a  little  diminution  of  the  motor 
power  of  the  right  facial  muscles.  So  others  are  paralyzed. 
Septum  nasi  is  pushed  over  toward  the  left  side,  and  nearly 
fills  up  the  left  nostril.  Cries,  laughs,  and  coughs,  much  as 
other  children." 

As  epilepsy  is  as  well  a  disease  of  other  parts  of  the  brain, 
I  will  not  allude  to  it.  Certainly  the  interesting  points  con- 
nected with  the  reflex  excitations  producing  the  attack,  the 
subsequent  respiratory  derangement,  and  the  contractions  of 
the  muscles  of  the  neck,  may  be  studied  by  the  n euro-physi- 
ologist. 

1  "  The  Pathological  Anatomy  of  the  Nervous  Centres."  By  E.  Long 
Fox,  London,  IST-i,  p.  234. 
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It  has  been  my  good  fortune  to  meet  with  two  cases  of  a 
disease  purely  functional,  having  its  seat  in  the  medulla,  and 
characterized  by  an  extremely  interesting  train  of  symptoms : 

I. — Mrs.  II.,  aged  thirty-five,  married.  Three  years  ago 
she  was  first  disturbed  by  uncomfortable  feelings  of  faintness, 
troubled  respiration  following  moderate  exercise,  and  occa- 
sional efforts  at  vomiting.  She  had,  at  this  time,  what  she 
called  "  fits,"  and  they  were  very  much  like  those  she  has  now. 
She  never  had  rheumatism,  or  any  other  disease  likely  to  be 
associated  with  or  followed  by  cardiac  affections.  She  has 
never  had  uterine  trouble,  and  had  one  child,  the  labor  being 
natural.  She  has  led  a  healthy,  out-door  life,  going  about 
with  her  husband,  who  is  a  circus-performer.  Her  habits  are 
good,  and  there  is  no  history  that  will  lead  to  the  discovery 
of  a  cause.  She  has  had  the  "fits"  every  four  weeks,  when, 
for  several  days,  there  would  be  all  the  troubles  of  respiration 
I  have  alluded  to. 

Three  weeks  ago,  while  in  a  store,  she  was  suddenly  de- 
prived of  muscular  power,  and  fell  upon  the  floor,  powerless 
to  do  any  thing.  The  muscles  of  the  upper  part  of  the  body, 
she  says,  were  violently  convulsed.  After  several  minutes 
she  spat  up  a  quantity  of  frothy  blood. 

I  saw  her  first  two  weeks  ago,  when  she  came  to  me ;  she 
was  then  breathing  very  rapidly,  and  her  heart  throbbed 
violently.  Her  face  was  flushed,  and  she  was  very  much 
agitated,  as  she  said  she  feared  an  attack.  I  quieted  her,  and 
obtained  the  above  history.  Dr.  F.  H.  Rankin  and  myself 
both  examined  her  chest,  but  could  not  discover  any  abnor- 
mality, either  by  percussion  or  auscultation,  and  we  judged  the 
trouble  to  be  functional.  But,  strange  to  say,  the  jjatient  was 
not  at  all  anaemic,  and  apparently  in  perfect  health.  The 
pulse  was  irregular.  Further  examination  failed  to  reveal  any 
organic  trouble  in  other  parts  of  the  body.  She  complained 
that  the  attacks  were  aggravated  by  excitement  and  worry, 
and  were  often  brought  on  by  emotional  disturbance.  She 
had  vomiting  attacks,  which  came  on  even  when  digestion 
was  normal.    There  was  no  nausea ;  cold  water  taken  into 
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tlie  stomach  would  produce  vomiting  as  well  as  the  convul- 
sions. The  latter,  she  said,  were  always  preceded  by  a 
"  tightness  of  the  chest,"  as  she  expressed  it,  and  a  feeling  of 
pain  all  over  the  thorax.  She  also  stated  that,  though  with- 
out control  of  the  muscular  spasms,  she  was  cognizant  of 
every  thing  about  her. 

About  a  week  after,  I  was  called  to  see  her ;  she  was 
seated  in  a  low  chair,  her  face  was  very  much  congested,  and 
her  speech  was  thick  and  "  leathery,"  the  Unguals  being 
badly  pronounced ;  there  was  nystagmus,  and  she  expressed  a 
fear  of  a  coming  attack.  There  was  great  uneasiness,  and  she 
moved  restlessly  about.  She  complained  of  a  sense  of  weight 
upon  her  chest.  Her  arms  were  extended. convulsively.  The 
muscles  of  her  neck  were  tense,  and  the  head  was  drawn 
downward,  and  agitated  by  semi-tonic  spasms;  there  was 
momentary  unconsciousness.  Her  inspirations  were  deep  and 
quick ;  for  several  seconds  her  heart  seemed  to  have  stopped 
beating,  and  respiration  became  interfered  with.  There  was 
exquisite  hyperesthesia  over  the  whole  upper  right  side ;  a 
touch  of  the  linger  on  the  skin  produced  pain.  During  the 
seizure  the  eyes  were  rolled  upward.  In  about  three  minutes 
from  the  beginning  of  the  attack,  she  opened  her  eyes  and 
spat  out  some  bloody  saliva ;  this  was  coughed  up ;  there  was 
no  biting  of  the  tongue  nor  soft  parts  of  the  mouth,  and  the 
blood  was  undoubtedly  from  the  lungs.  She  had  several  of 
these  attacks,  each  like  the  first,  but  there  was  no  more  bleed- 
ing. 

During  one  of  the  seizures,  while  apparently  unconscious, 
she  answered  questions,  and  gave  directions  to  her  servant. 
A  marked  feature  of  the  attack  was  the  existence  of  trismus 
during  the  time  when  the  convulsions  occurred. 

The  second  case  I  saw,  in  consultation  with  Dr.  Steven- 
son, of  Poughkeepsie;  presented  some  of  the  features  of  this. 

II. — Mrs.  ,  about  twenty-two  years  old,  married  sev- 
eral years.  Before  her  marriage,  for  many  years,  she  was 
subject  to  convulsions,  which  were  called  epilepsy  by  her 
family  and  former  medical  attendants.     At  intervals  she 
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would  be  seized  in  much  the  same  way  as  Case  "No.  I.  was, 
and  at  these  times  would  keep  her  bed  for  over  a  week.  Solid 
food  of  any  kind  would  then  excite  convulsions.  It  was  my 
privilege  to  see  her  during  a  convulsion.  The  first  thing  that 
attracted  notice  was  the  disturbance  of  respiration ;  there 
was  a  spasmodic  catching  for  breath,  a  contraction  of  one  or 
both  sterno-mastoids,  or  the  sub-mental  muscles.  The  patient 
raised  her  body  from  the  bed  in  a  state  of  opisthotonos. 
There  was  also  trismus,  like  the  other  case,  and  choking,  from 
the  contraction  of  the  muscles  of  the  larynx  and  pharynx. 
Her  face  was  almost  livid ;  there  was  some  marked  irregu- 
larity of  heart-action.  These  convulsions  passed  off  in  about 
five  minutes.  During  their  occurrence  there  was  perfect  con- 
sciousness. This  patient  had  vomiting,  which  depended 
.  clearly  upon  sudden  central  discharges  of  nerve-force. 

Certain  features  of  both  these  cases  show  decided  trouble 
in  the  medulla.  The  respiratory  neuroses  depend  upon 
lesions  at  the  nuclei  of  the  pneumogastric.  In  Case  No. 
I.  the  haemoptysis  certainly  arises  from  improper  innervation 
of  the  lungs.  The  hypoglossal  is  involved,  in  one  case,  and 
the  accessorius  in  both  of  them. 

The  case  of  convulsive  tremor,  reported  by  Dr.  Hammond, 
and  the  neurosis  reported  by  Toulmouche,1  and  quoted  in  the 
"  Clinical  Lectures  upon  Nervous  Diseases"  by  Drs.  Ham- 
mond and  Cross,  are  somewhat  like  those  I  have  just  de- 
scribed. 

A  case  presented  by  Dr.  Janeway  to  the  Pathological 
Society,  of  this  city,  presented  symptoms  during  life  very 
much  like  those  of  Case  I.,  but  after  death  the  heart  was 
found  to  be  enlarged  to  a  great  degree. 

A  class  of  diseases  of  the  medulla,  characterized  by  grad- 
ual failure,  are  those  of  a  paralytic  nature,  and  differ  from  the 
functional  diseases,  which  are  characterized  for  the  most  part 
by  discharging  lesions.    Glosso-labio-pharyngeal  paralysis  is 

1  Ooservatio?is  de  quelques  Fonctions  involontaires  des  Appareils  de  la 
Locomotion,  et  de  la  Prehension.  Memoires  de  VAcademie  Eoyale  de 
Medecine,  tome  II.    Paris,  1833. 
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the  most  prominent  of  these.  The  advance  is  gradual,  there 
being  impairment  first  of  the  facial  muscles,  insensibility  of 
the  buccal  mucous  membrane,  drooling  of  saliva ;  next,  in- 
volvement of  the  tongue,  imperfection  in  speech  and  degluti- 
tion, and  finally,  when  the  disease  invades  the  pneumogas- 
tric  nuclei,  death.  The  duration  of  the  disease  is  from  a 
few  months  to  two  or  three  years.  The  intellect  is  clear 
throughout. 

The  paralysis  of  the  facial  muscles  is  interesting  because 
of  its  completeness.  "While  the  eyes  and  upper  muscles  retain 
their  expression,  the  lower  part  of  the  face  seems  covered  by 
a  mask. 

The  muscles  retain  their  susceptibility  to  electric  irrita- 
tion, and  this  is  a  useful  fact  in  diagnosis.  Double  facial 
paralysis  is  characterized  by  loss  of  electric  sensibility.  There 
are  other  diseases  that  may  be  confounded  with  it  in  its 
early  stages;  these  are  general  paralysis,  and  diphtheritic 
paralysis  of  the  muscles  of  the  soft  palate.  In  the  former, 
there  is  no  paralysis  of  the  tongue,  and  the  defects  in  articu- 
lation are  different ;  in  the  latter  there  is  no  involvement  of 
the  muscles  of  the  lips  or  tongue.  Sclerosis  may  occasionally 
involve  the  medulla,  and  produce  symptoms  clearly  character- 
istic of  loss  of  function  in  these  nerves  I  have  alluded  to. 

Charcot1  gives,  among  other  cases,  one  that  involved  the 
medulla  extensively.  A  patient  of  his  presented,  besides  the 
ordinary  symptoms  of  disseminated  sclerosis,  three  months 
afterward,  evidences  of  invasion  of  the  pneumogastric  and 
hypoglossal  nerve-roots.  There  were  dyspnoea  and  dysphagia. 
The  patient  was  obliged  to  eat  more  slowly ;  oftentimes  the 
food  was  regurgitated  through  the  nostrils.  Death  followed 
in  about  six  weeks  afterward,  preceded  by  asphyxia. 

The  autopsy  revealed  the  following  state  of  the  nervous 
centres:  A  section  made  one  centimetre  below  the  protu- 
berance, at  the  point  of  origin  of  the  trigeminus,  disclosed  a 
point  of  sclerosis.    Other  transverse  sections  were  made  at 

1  Zepons  sur  les  Maladies  du  Systeme  Nerveux,  Paris,  1872-"T3.  Pre- 
miere partie.  p.  234. 
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the  smaller  part  of  the  olivary  bodies,  and  a  sclerosed  patch 
was  discovered.  Another  patch  was  seen  at  the  root  of  the 
pneumogastric.  Examination  by  the  microscope  revealed  a 
number  of  broken  nerve-tubes  and  broken-down  cells  at  the 
nuclei  of  the  hypoglossal,  and  traces  of  irritation  in  the  white 
substance  of  Schwann  in  the  pneumogastric  fibres.  The 
pharynx  and  larynx  were  healthy. 

Numerous  acute  morbid  states,  the  reverse  of  the  above, 
softening  being  one  of  them,  may  give  rise  to  symptoms  that 
can  only  be  produced  by  disease  of  this  structure.  Oftentimes 
these  central  conditions  are  rapidly  fatal,  and  sometimes  in- 
stantaneously so,  when  the  destruction  by  inflammation  takes 
place  at  the  point  of  the  calamus  scrijptorius.  Softening 
very  rarely  confines  itself  to  this  organ,  but  takes  place  as  an 
extension  of  a  morbid  process  from  other  parts. 

Tumors  in  the  substance  of  the  medulla  are  rare,  but  when 
they  occur  there  is  pain  with  gradual  loss  of  those  functions 
I  have  alluded  to.  All  of  the  neuroses  of  the  medulla  charac- 
terized by  convulsions  are  dependent,  to  a  great  extent,  upon 
inhibitory  causes,  and  the  phenomena  of  reflex  action  enter 
largely  into  their  production  and  continuance. 

In  the  reflex  neuroses  I  have  spoken  of,  we  may  assume 
that  there  are  two  factors  in  the  etiology  of  the  disease,  and 
its  paroxysms :  1.  A  seat  of  primary  irritation,  usually  con- 
tinued, from  which  impressions  are  made  upon  the  centres  at 
which  the  disease  is  established.  2.  A  secondary  seat  of  irri- 
tation, from  which  temporary  excitations  are  sent  to  provoke 
nervous  discharges  after  the  disease  is  established. 

The  disease  may  arise  from  only  one  organ,  and  subse- 
quent irritation  at  this  point  may  provoke  j:>aroxysms.  I  may 
explain  by  supposing  a  case  of  epilepsy,  produced  by  a  long- 
continued  uterine  irritation. 

Occasionally  seizures  may  be  incited  by  disturbances  of 
digestion,  or  the  introduction  of  irritating  substances  into  the 
stomach.  To  illustrate  the  other  form,  we  will  take  gastric 
epilepsy,  or  will  suppose  the  patient  has  had  some  long-con- 
tinued uterine  irritation,  and  that  certain  reflections  of  irrita- 
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tion  have  been  transmitted  to  the  nervous  centres.  The  irri- 
tation attendant  upon  the  menses  will  produce  attacks  with 
organic  trouble,  seated  in  the  medulla.  In  hydrophobia  and 
tetanus  the  reflex  excitability  is  so  great,  and  the  nervous 
centres  so  ready  to  be  acted  upon,  that  simple  blowing  upon 
the  surface  will  often  produce  sensory  impressions  carried 
rapidly  to  the  cord,  and  marked  disturbances  are  the  result. 

Ganglion-cells  are  found  in  large  numbers  in  the  gray 
matter  of  the  medulla.  They  are  undoubtedly  increased  in 
certain  neuroses,  particularly  those  of  a  reflex  character.  In 
the  latter  stages,  where  the  changes  in  nutrition  follow,  and 
after  death,  when  the  mechanical  violence  of  the  circulating 
blood,  associated  with  asphyxia,  breaks  down  nervous  struct- 
ure, we  will  see  laceration  and  disappearance  of  ceils  and 
nerve-tubes. 

Duchenne's  and  Westphal's  views  in  regard  to  the  functions 
of  nerve-cells,  although  lacking  confirmation  by  the  micro- 
scope, are  certainly  attractive.  These  views,  advanced  in 
1ST0,  assumed  that  there  were  three  sets  of  cells — sensory, 
motor,  and  trophic — and  that  they  laid  in  close  contact,  and 
were  connected.  They  found  that  atrophic  conditions  of  the 
facial  muscles  and  tongue  were  associated  with  disappearance 
of  certain  cells  which  Duchenne  is  pleased  to  call  trophic ; 
that  if  there  had  been  no  atrophy,  but  simply  loss  of  power, 
then  the  disappearance  of  motor  cells  would  follow. 

As  I  have  said,  this  ingenious  theory  has  been  doubted,  so 
far,  by  microscopists,  for  no  difference  has  been  detected  in  the 
character  of  nerve-cells,  so  far  as  their  quality  is  concerned. 

Post-mortem  examination  of  the  bodies  of  patients  who 
have  died  of  these  neuroses  have  revealed  widely-differing 
appearances.  In  one  instance  I  was  unable  to  see  any  thing 
abnormal  in  the  medulla  of  a  patient  who  had  died  with  well- 
marked  glosso-labio-pharyngeal  paralysis,  and  several  gentle- 
men, of  much  greater  experience  in  microscopy  than  myself, 
found  neither  gross  nor  microscopical  changes  from  the 
healthy  state. 

The  observations  of  the  various  European  authorities  differ, 
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but  all  present  certain  common  features.  Fox 1  considers  an 
absolute  or  partial  disappearance  of  the  nerve-tubes,  with 
preservation  of  the  neurilemma  at  the  nerve-roots,  to  be  a 
constant  lesion.  Trousseau  has  seen  a  granular,  fatty  deposit 
in  the  neurilemma.  Wilks2  found  the  roots  of  the  hypoglos- 
sal and  spinal  accessory  nerves  to  have  undergone  atrophy, 
and  become  reduced  to  "little  thin  gelatinous  threads." 

In  sclerosis,  we  shall  find  the  characteristic  increase  of  the 
neuroglia.  The  general  rules  for  the  recognition  of  well- 
marked  neuroses  will  enable  us,  during  life,  to  loot  for  the 
location  of  the  post-mortem  appearances. 

I  make  the  distinction  between  the  condition  of  true  scle- 
rosis and  the  lesion  of  glosso-labio-pharyngeal  paralysis.  In 
the  first  there  is  the  increase  of  neuroglia;  in  the  other  the 
neurilemma  is  left,  but  there  is  no  increased  thickening. 

In  the  convulsive  diseases  there  will  undoubtedly  be  fouud 
a  vascular  change.  Autopsies  of  patients  that  have  died  of 
epilepsy  have  disclosed  a  marked  enlargement  of  the  vessels, 
and  a  perivascular  exudation. 

HaBinorrhage  into  the  medulla  is  an  extremely  rare  and 
fatal  occurrence.  I  believe  there  have  been  cases  recorded 
where  the  patients  have  lived ;  have  been  hemiplegic  with 
troubles  of  deglutition,  and  certain  defects  of  speech  not 
aphasic  in  character,  continuing  after  there  was  improvement 
in  other  parts.  Some  acute  convulsive  diseases  are  connected 
with  disorganization  of  the  nervous  substance,  extravasation 
and  laceration  of  this  organ. 

Fatty  degeneration  will  account  for  many  of  the  peculiar 
neuroses  of  this  region,  but  the  microscopist  should  not  be 
misled  by  the  same  appearance  that  may  follow  the  adminis- 
tration of  phosphorus,  when  perhaps  this  drug  may  have 
formed  a  part  of  the  ante-mortem  treatment. 

Gross  post-mortem  appearances  have  been  found  in  several 
instances.  In  one  of  Van  der  Kolk's  patients,  there  was 
marked  atrophy  of  one  olivary  body,  in  a  patient  in  whom 
paralysis  of  the  hypoglossal  had  been  marked  before  death. 


1  Pathology  of  Nervous  Centres. 


2  Ibid. 
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A  few  words  about  the  treatment  of  these  conditions 
would  perhaps  be  apropos.  "Where  these  neuroses  are  met 
with,  our  first  indication,  it  seems,  is  to  diminish  the  irrita- 
bility of  the  medulla,  and  improve  nutrition.  If  it  be  an  or- 
ganic neurosis,  there  is  little  to  do. 

In  the  functional  trouble,  ergot  has  been  an  admirable 
remedy,  whether  we  have  reason  to  believe  there  are  organic 
changes  or  not.  This  is  particularly  true  in  epilepsy,  for  here 
I  consider  the  medulla  to  be  the  point  d'attaque.  Used  con- 
jointly with  the  bromides,  it  is  of  immense  value. 

At  the  same  time  we  must  endeavor  to  find  a  seat  for 
reflex  irritation  to  start  from,  and  we  shall  ol'ten  discover  the 
uterus  and  stomach  to  be  the  offending  organs.  The  diseases 
dependent  upon  gradually  produced  structural  changes  in 
the  medulla,  and  characterized  by  rapid  decline,  are  rarely 
amenable  to  treatment. 

Phosphorus  and  its-  compounds,  with  the  exception  of  the 
zincic  phosphide,  which  1  believe  to  have  very  little  virtue, 
may  retard  the  disease,  but  never  cure  it. 

Galvanism  rarely  does  good.  Sulphur-baths  and  counter- 
irritation  merely  improve  the  patient's  condition  for  a  short 
time. 

Altogether  the  prognosis  of  the  organic  forms  of  these  dis- 
eases is  bad. 


REPARATION  OF  BRAIN-TISSUE  AFTER  INJURY. 


By  JOHN  P.  GRAY,  M.  D.,  LL.  D., 

MEDICAL  SUPERINTENDENT  OF  THE  NEW  YORK  STATE  LUNATIC  ASYLUM,  UTICA,  N.  Y. 


Read  February  18,  1875. 


In  February,  1868,  I  saw,  with  Dr.  Edwin  Hutchinson, 
of  Utica,  a  case  of  fracture  of  the  cranium,  in  H.  Galli,  a 
boy  three  years  old.  He  had  fallen  against  a  stove,  striking 
the  right  side  of  his  head.  No  unconsciousness  followed ; 
when  we  saw  him  he  was  sitting  on  his  mother's  lap,  not 
complaining,  and  the  side  of  his  face  was  smeared  over  with 
brain-substance.  Examination  revealed  fracture  of  the  an- 
terior portion  of  the  right  parietal  bone,  a  piece  of  which, 
more  than  an  inch  in  diameter,  had  been  driven  into  the 
brain,  standing  at  right  angles  with  the  surface,  with  one 
edge  still  adherent.  It  had  torn  through  the  membranes,  and 
lacerated  the  brain-substance,  a  portion  of  which  had  been 
forced  through  the  opening.  After  laying  back  the  scalp  by 
a  V-incision,  the  tearing  up  of  the  brain-convolutions  was  very 
apparent.  Elevating  the  bone  forced  out  a  quantity  of  brain- 
substance.  When  the  edges  of  the  wound  were  brought  to- 
gether, a  small  opening  remained  in  the  cranium,  where  an 
irregular  piece  had  been  broken  off.  For  seven  days  the  child 
continued  quite  comfortable ;  a  little  fever,  but  pulse  not  ris- 
ing above  132;  appetite  good,  and  did  not  complain  of  pain. 

On  the  seventh  day  lie  became  restless,  head  hot,  some 
discharge  of  thin  pus  ;  pulse  rose  to  140.  This  condition 
continued  for  three  days,  when  the  flow  of  pus  ceased  and 
the  ragged  membranes  projected  through  the  opening.  The 
child  was  dull  and  somnolent.  The  wound  was  carefully  ex- 
plored with  a  probe,  and  the  projecting  membranes  clipped 
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off.  This  was  followed  by  a  small  discharge  of  pus,  and  on 
the  following  morning  the  pulse  fell  to  116  ;  heat  of  head 
lessened ;  the  boy  brighter. 

On  the  eleventh  day  there  were  twitchings  about  the 
right  eve,  and  the  eyeballs  were  in  constant  oscillation  hori- 
zontally. 

On  the  twelfth  day  there  were  loss  of  movement  and  low- 
ering of  temperature  in  left  arm  ;  pulse  112  when  awake  and 
100  when  asleep  ;  skin  was  cool,  tongue  moist,  and  urine 
free  ;  child  restless,  crying,  and  at  times  screaming.  A  probe 
was  again  passed  into  the  wound,  and  a  free  discharge  of 
dark-colored  pus  followed,  with  some  broken-down  brain-tis- 
sue. Immediately  after,  Dr.  Hutchinson  removed  a  spicula 
of  bone  which  had  been  embedded  some  two  inches  in  the 
brain,  and  the  child  brightened  up. 

•  On  the  fourteenth  day,  pulse  98,  movement  of  the  eye- 
balls ceased,  and  slight  motion  and  increase  of  temperature 
appeared  in  the  left  arm.    Quite  a  free  discharge  of  pus. 

On  the  sixteenth  day,  movement  in  arm  returned  and 
child  bright ;  flow  of  pus  continued. 

On  the  twentieth  day,  a  small  growth  protruded  through 
the  opening,  and,  increasing,  pressed  the  piece  of  bone  back- 
ward and  downward.  This  mass  was  again  cut  away.  It 
was  rapidly  renewed,  however,  and  was  again  cut  away  on  the 
twenty-first,  twenty-third,  and  twenty-fifth  days. 

On  the  thirty-first  day  a  protrusion,  the  size  of  a  pigeon's 
egg,  was  cut  away. 

On  the  thirty-second  day  a  still  larger  mass  was  removed. 

On  the  thirty-third  day  some  haemorrhage  occurred. 

On  the  thirty-seventh  day  the  protruding  mass  was  the 
size  of  a  large  hen's  egg. 

On  the  forty-fourth  day  the  mass  was  tied  off,  for  fear 
of  haemorrhage. 

On  the  forty-sixth  day  a  protruding  mass  was  again  cut 
away. 

On  the  forty-eighth  day  a  flow  of  serum  commenced, 
which  continued  until  the  fifty-third  day,  during  which  over 


112 


Transactions  of  the 


two  pints  was  discharged.  During  all  this  time  the  child 
was  bright  but  fretful,  took  food,  pulse  ranging  from  120  to 
144. 

On  the  fifty-eighth  day  the  protruding  mass  remained  sta- 
tionary, its  broad  base  filling  the  opening,  firm,  of  a  light  pink 
color,  and  resembling  brain-tissue.  Child  deaf,  walks  un- 
steadily. 

On  the  sixty-eighth  day,  general  health  improved,  child 
walks  alone  :  all  the  general  symptoms  have  subsided.  The 
mass  has  the  appearance  of  brain-convolutions. 

On  the  sixty-ninth  day  Dr.  Hutchinson  commenced  slight 
pressure,  by  a  cork  pad,  held  by  a  rubber  band  passed  around 
the  head,  such  as  is  used  around  packages  of  letters,  and  in  a 
few  days,  without  any  unpleasant  symptoms,  the  mass  passed 
within  the  cranium. 

On  the  eighty-eighth  day  it  was  covered  with  membrane. 

On  the  ninety-eighth  day  the  scalp  had  nearly  healed  over. 

On  the  one  hundred  and  twelfth  day  the  child  was  en- 
tirely well,  but  deaf. 

In  this  case,  considering  the  age  of  the  child,  the  loss  of 
brain-substance  was  large.  During  the  inflammatory  pro- 
cess, while  the  injured  brain-tissue  was  being  discharged,  the 
amount  of  connective-tissue  elements  produced  and  cut  away 
was  very  great. 

Dr.  S.  "Weir  Mitchell,  in  speaking  of  the  pathological  re- 
sults of  neuritis  after  injury  to  nerves,  says  there  is  "an  enor- 
mous development  of  connective-tissue  elements." 

The  length  of  time  in  reparation  of  tissue  in  this  case 
quite  corresponds  with  reparation  of  nerves  after  injuries. 

The  new  and  final  growth  was  the  reformation  of  brain- 
matter  filling  up  the  space.  It  was  some  twenty  days  in 
completing  its  structure,  and  the  convolutional  character  of 
the  surface  was  distinctly  marked.  My  impression  is,  that  it 
would  have  passed  into  the  cranium  without  the  slight  press- 
ure used. 

If,  after  the  section  of  a  nerve,  the  upper  end  should  be 
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renewed  by  the  formation  of  a  button-like  growth,  and,  if 
reparation  is  a  law  of  the  organism,  why  should  the  brain  be 
an  exception  ?  Was  the  brain-tissue  reproduced,  or  the  space 
simply  filled  with  amorphous  matter  ?  It  was  a  long  time 
before  the  reproduction  of  nerve-tissue  was  accepted  ;  yet, 
nerve-fibres  were  reunited  and  reproduced  in  the  healing  of 
wounds  and  fractures,  and  in  cases  of  destruction  of  tissue 
by  abscess  or  ulcerative  processes. 

This  boy  is  now  ten  years  old,  a  bright,  active  lad  ;  is 
deaf,  and  is  being  educated  at  the  Institution  for  Deaf 
Mutes  in  New  York  City.  The  case  was  under  the  charge 
of  Dr.  Edwin  Hutchinson,  who  conducted  it  with  great  skill, 
and  whose  reported  notes  I  have  freely  drawn  upon. 

The  second  case  is  that  of  a  man,  a  soldier,  who  at  the 
age  of  forty-one,  in  September,  1862,  was  wounded  in  the 
head  at  the  battle  of  Antietam.  The  ball  struck  the  pos- 
terior part  of  the  right  parietal  bone,  crushing  it  in,  leaving 
an  opening  in  the  skull  one  and  a  half  inch  in  anteropos- 
terior diameter,  and  three  inches  in  the  vertical  line.  The 
ball  was  embedded  in  the  substance  of  the  brain.  Forty- 
eight  pieces  of  bone  were  taken  from  the  brain  ;  the  bullet 
was  removed  ten  days  after  the  injury.  He  was  discharged 
from  the  service  and  pensioned  in  1863,  and  entered  upon  his 
occupation  as  a  turner  in  brass,  the  wound  having  entirely 
healed  over.  For  five  years  he  remained  in  good  health, 
without  even  suffering  from  headaches.  His  general  health 
became  impaired  in  October,  1868,  and  he  became  depressed,, 
and  finally  developed  an  attack  of  melancholia. 

He  was  admitted  to  the  asylum  at  Utica,  February  3$, 
1871,  where  he  remained  until  February  15,  1872,  having 
then  been  well  about  four  months.  He  was  discharged  recov^ 
ered,  and  returned  home  and  to  his  work.  Nine  months  after- 
ward he  began  to  suffer  from  pain  in  the  head,  especially  over  • 
the  frontal  region.  He  complained  of  confusion  of  mind,, 
and  asked  to  be  again  received  at  the  asylum,  dreading  a  re- 
turn of  melancholia.    In  April,  1873,  this  condition  continu- 
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ing,  he  applied  for  an  order,  and  came  to  the  asylum  alone 
with  the  papers  of  commitment.  June  14th,  two  months 
after  admission,  he  became  profoundly  melancholic.  He 
gradually  failed,  and  died  July  25,  1873. 

On  post  mortem,  an  elliptical  opening  in  the  right  parietal 
bone  was  found,  corresponding  to  the  wound  already  de- 
scribed. 

No  attempt  at  bone-reparation  had  been  made.  The 
dura  mater  extended  over  the  opening,  and  was  firmly  adher- 
ent to  the  scalp.  The  arachnoid  and  pia  mater  were  so  com- 
pletely renewed  that  no  trace  of  the  injury  could  be  detected 
in  their  structure  or  by  the  presence  of  cicatrices. 

The  convolutions  were  fully  outlined,  and  resembled  in 
appearance  the  other  convolutions  of  the  right  hemisphere. 
Vertical  sections  through  these  repaired  convolutions  showed 
the  normal  proportion  of  gray  and  white  matter. 

As  the  pathological  result  of  the  attack  of  insanity,  the 
dura  mater  was  somewhat  thickened,  and  showed  signs  of 
recent  inflammatory  action.  The  pia  mater  of  a  large  part 
of  the  right  hemisphere  was  opaque,  and  raised  by  an  effusion 
of  serous  fluid,  containing  lymphoid  cells  and  pus  corpuscles. 

The  whole  brain  was  dry,  atrophied  more  or  less,  but  es- 
pecially the  convolutions  of  the  right  side.  Each  ventricle 
contained  half  an  ounce  of  serum.  The  brain  weighed  thirty- 
eio;ht  ounces.  The  walls  of  the  vessels  of  the  convolutions, 
in  certain  areas,  were  distended  by  crystalline  deposits  of 
cholesterine,  and  structureless,  translucent  bodies  of  an  albu- 
minous character.  Amyloid  degeneration  was  found  in  the 
walls  of  the  vessels  of  the  pons  Varolii  and  the  medulla.  The 
nerve-cells  of  the  outer  layers  of  the  gray  substance  were 
contracted  and  opaque.  The  fibres  of  the  white  substance 
thicker  than  usual,  and  the  neuroglia  lessened. 

In  the  atrophied  gray  cortex  of  the  anterior  and  posterior 
ascending  parietal  convolutions  of  the  right  hemisphere,  the 
nerve-elements  were  much  diminished  in  number,  in  compari- 
son with  the  corresponding  parts  of  the  left  hemisphere.  This 
condition  was  especially  marked  in  regard  to  the  pyramidal 
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cells  of  the  second  of  the  five  layers  of  the  cortex.  The  con- 
nective elements  were  more  dense,  fibrillous  in  their  structure} 
and  densely  colored  by  carmine. 

In  the  middle  and  inferior  frontal  convolutions,  down  to 
the  convolutions  of  the  Sylvian  fissure  and  the  island  of  Kiel- 
there  was  large  infiltration  of  pigment.  v 

In  this  case,  as  in  the  other,  the  brain- reparation  was  com- 
plete, and  the  man  remained  well  for  five  years.  The  patho- 
logical results  of  the  attack  of  insanity  were  similar  to  those 
ordinarily  found. 

Theodore  Simon  (Virchow's  "  Archives ")  reports  two 
cases  of  what  he  denominates  additional  brain-growths,  where 
new  formations  were  found  superincumbent  upon  the  gray 
matter  of  the  convolutions.  In  these  new  growths  the  gray 
and  white  matter  were  normal  in  their  relations  and  propor- 
tions.   They  probably  Originated  from  slight  injuries. 

Pathological  history  affords  a  large  number  of  injuries  to 
the  brain,  with  loss  of  brain-substance  and  subsequent  recov- 
ery, though  there  have  been  comparatively  few  cases  where 
they  have  been  followed  through  life,  and  the  brain  examined 
after  death. 

Among  the  most  interesting  cases  is  that  of  Phineas  Gage, 
which  occurred  in  Vermont,  September  13,  1848,  and  is  given 
in  detail  in  the  descriptive  catalogue  of  the  Warren  Ana- 
tomical Museum  of  Boston.  The  skull  is  now  in  the  museum. 
A  tamping-iron,  a  cylindrical  iron  bar,  one  and  a  quarter  inch 
in  diameter,  three  feet  and  seven  inches  in  length,  and  weigh- 
ing thirteen  and  a  quarter  pounds,  passed  through  his  head 
while  he  was  tamping  a  charge  for  blasting  rocks.  One  end 
of  the  bar  was  square,  the  whole  tapering  to  a  quarter  of 
an  inch  at  the  opposite  end.  It  entered  "  in  front  of  the 
angle  of  the  lower  jaw,  upon  the  left  side,"  by  the  smaller 
end,  and  passed  out  through  the  anterior  and  upper  part  of 
the  left  parietal  bone.  It  traversed  "the  anterior  part 
of  the  left  hemisphere,  and  across  the  corpus  callosum  and 
the  margin  of  the  right  hemisphere,  involving  the  loss  of  the 
central  part  of  the  left  anterior  lobe,  together  with  extensive 
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laceration  of  the  middle  lobe,  the  right  central  lobe,  the  falx, 
and  the  longitudinal  sinus."  Here  was  an  immense  loss  of 
substance. 

In  this  case,  as  in  the  boy  Gralli,  a  large  fungous  growth 
appeared  in  the  progress  of  the  case,  and  was  cut  away  ;  there 
-was  also  discharge  of  pus  and  broken-down  brain-tissue. 

tOn  the  fifty-sixth  day  he  was  so  far  recovered  as  to  be 
walking  about. 

On  the  sixty-second  day  he  walked  half  a  mile. 

On  the  seventy-third  day  he  went  to  his  home,  a  distance 
of  thirty  miles. 

On  the  one  hundred  and  ninth  day  "  the  wound  was  quite 
closed." 

It  will  be  observed  that  the  progress  of  brain-restoration 
in  these  two  cases  is  quite  similar. 

He  lived  twelve  years,  some  two  years  of  which  he  trav- 
eled with  the  bar  and  exhibited  himself — then  acted  as  a 
hostler.  In  1852  he  went  to  South  America  and  drove  a 
stage-coach.  In  June,  1860,  he  returned  to  San  Francisco, 
with  impaired  health,  where  he  worked  on  a  farm,  till  he 
died  of  convulsions  on  the  20th  of  May,  1861. 

It  is  to  be  regretted  that  the  record  is  silent  in  regard  to 
the  condition  of  the  brain.  The  probability  is,  that  the  space 
was  so  completely  filled  up  as  not  to  attract  the  attention  of 
those  who  made  the  post  mortem  and  preserved  the  skull. 

I  have  seen  three  cases  of  attempt  at  suicide  by  shooting, 
where  the  ball  entered  the  brain  and  remained  there,  and 
where  recovery  took  place.  In  each  case  the  external  wound 
was  kept  open,  and  pressure  prevented  during  the  progress 
of  reparation. 


SIGNIFICANCE  OF  DISTURBED  ACTION  AND  FUNCTIONAL 
MURMURS  OF  THE  HEART. 


Br  J.  K.  LEAMING,  M.  D., 

PHYSICIAN  TO  ST.  LUKE'S  HOSPITAL,  NEW  YOKE.. 
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In  April,  1S68,  I  liad  the  honor  of  reading  a  paper  on 
"  Cardiac  Murmurs  "  before  the  New  York  County  Medical 
Society,  in  which  my  endeavor  was  to  substantiate  the  true 
diagnostic  sign  of  mitral  regurgitation ;  and  also  the  signifi- 
cance of  intra-ventricular  or  mitral  non-regurgitant  mur- 
murs,  as  were  held  by  my  friend  the  late  Dr.  Cammann. 
He  had  demonstrated,  by  pathological  investigations,  that  the 
signs  of  mitral  regurgitation  as  generally  taught — murmurs 
at  the  apex  beat,  blowing,  sawing,  rasping,  etc. — were  unreli- 
able, but  that  the  true  and  invariable  sign  is  a  murmur  of 
an  entirely  different  character — a  soft  murmur,  a  friction- 
murmur,  such  as  would  naturally  be  formed  by  forcing  fluids 
through  an  aperture,  and  which  is  heard  behind,  between  the 
seventh  and  eighth  vertebrae  of  the  left  side,  close  to  their 
spines ;  and  that,  with  this  sign  alone,  mitral  regurgitation 
is  with  certaintv  diagnosticated.  The  mechanism  of  the  first 
sound  is  evidently  the  key  to  a  correct  diagnosis  of  a  large 
majority  of  murmurs,  both  functional  and  organic.  The 
theories  of  the  cause  of  the  first  sound,  according  to  Belli  ng- 
ham,  "  may,  for  convenience5  sake,  be  considered,  as  the  cause 
is  supposed  to  be  extrinsic  or  intrinsic  to  the  heart.  Thus 
under  the  first,  it  has  been  attributed  to  the  impulse  of  the 
apex  against  the  parietes  of  the  chest;  under  the  second 
head,  it  has  been  attributed  to  muscular  contraction  —  in 
other  words,  to  the  successive  shortening  of  the  muscular 
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fibres  of  the  parietes  of  the  ventricles.  This  is  the  oldest 
theory  ;  it  was  adopted  by  Harvey,  Haller,  Senac,  Bichat,  and 
Corvisart.  2.  To  the  sudden  tension  of  the  auriculo- ventric- 
ular valves.  3.  To  the  friction  of  the  blood  against  the 
parietes  of  the  interior  of  the  ventricles,  or-  of  the  orifices 
of  the  large  arteries.  4.  To  the  collision  of  the  opposite  in- 
ternal surfaces  of  the  ventricles  at  the  conclusion  of  the  sys- 
tole. 5.  To  the  sudden  elevation  of  the  sigmoid  and  semi- 
lunar valves,  caused  by  the  wave  of  blood  transmitted  by  the 
ventricles.  6.  To  the  concussion  of  the  blood  transmitted  by 
the  systole  of  the  left  ventricle,  with  that  contained  in  the 
aorta ;  and,  lastly,  to  two  or  more  of  the  foregoing  causes 
combined." 

I  chose  to  consider  as  worthy  of  attention  only  three 
of  the  theories  in  vogue :  1.  That  of  friction  of  the  blood  in 
its  motion,  within  the  ventricle,  and  its  passage  into  the 
aorta.  2.  That  of  the  muscular  contraction  of  the  heart  it- 
self producing  sound- vibrations,  as  shown  by  Dr.  Wallaston, 
in  1810  ;  and,  3.  That  of  the  vibrations  of  the  mitral  valve, 
caused  by  its  closure  and  tension,  and  the  forcing  and  rush- 
ing blood  ;  and  lastly,  that  some,  recognizing  the  possibility 
of  each  of  these  three  causes  mentioned  producing  sound, 
have  believed  that,  as  the  first  sound  is  evidently  composite, 
it  is  the  result  of  all  three.  This  was  the  theory  held  by 
Dr.  Cammann. 

As  none  of  these  theories  seemed  to  me  to  agree  with  all 
the  conditions,  and  especially  with  acoustical  conditions,  I 
was  impressed  with  the  truth  that  they  did  not  give  satisfac- 
tory evidence  of  the  cause  of  the  first  sound,  and  that  we 
must  direct  attention  to  the  heart  itself  for  new  proof  on  this 
vexed  question.  We  find  a  peculiar  musical-instrument  ar- 
rangement within  the  heart,  of  a  drum-like  expansion  of 
fibrinous  tissue,  to  which  are  attached  fine,  tendinous  cords, 
joining  each  part  of  the  valve  to  the  wall  of  the  heart, 
through  the  intervention  of  bundles  of  muscular  fibres — co- 
lumns carneaB,  or  musculi  papillares.  It  seems  incredible 
that  such  admirable  conditions  for  producing  sound-vibra- 
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tions  could  have  so  long  been  overlooked  by  the  many  able 
observers,  as  the  most  probable  cause  of  the  first  sound. 

That  the  first  sound  is  caused  by  vibrations  of  the  chorda? ' 
tendinse,  connected  with  the  mitral  valve  in  the  left  heart, 
and  with  the  tricuspid  in  the  right,  set  in  motion  by  the 
swift  current  of  forced  blood,  is  a  reasonable  postulate.  If 
this  doctrine  can  be  proved  by  pathological  evidence  of  un- 
doubted character,  it  simplifies  our  investigation.  If  plastic 
lymph  be  exuded  upon  the  surface  of  the  valve,  or  upon  its 
edges,  gluing  them  together,  and  if  at  the  same  time  the 
chordae  tendinese  are  shortened  and  thickened  by  exuded  plas- 
tic lymph,  or  glued  down  upon  the  valve  so  as  to  prevent  vi- 
bration, then,  if  the  first  sound  is  altered,  and  all  murmurs 
are  abolished,  it  must  be  admitted  that  the  proof  is  sufficient. 
The  following  cases  are  offered  as  supplying  such  convincing 
evidence : 

Case  I.  July  6,  1859. — John  Martin  :  is  a  native  of 
England  ;  educated  at  Eton  ;  forty-two  years  old  ;  during  the 
last  ten  years  has  been  dissipated,  and  has  had  syphilis ;  had 
rheumatism  eight  years  ago,  which  kept  him  in  bed  two  wTeeks ; 
and  has  since  had  frequent  rheumatic  pains  ;  with  these  excep- 
tions, has  been  well  until  about  two  years  ago,  when  his  appe- 
tite failed,  and  he  vomited  mornings  after  taking  beer;  and 
his  weight  declined  from  one  hundred  and  ninety  to  one  hun- 
dred and  forty-four  pounds.  Two  days  ago,  while  at  his 
business,  there  was  momentary  loss  of  consciousness  without 
falling,  and  similar  attacks  occurred  frequently  until  last  night, 
when  they  prevented  sleep. 

Examination. — The  pulse  grew  gradually  weaker,  until  it 
could  no  more  be  felt,  and  at  the  same  time  the  respiration 
would  be  suspended.  The  interval  was  so  long,  that  I  looked 
in  his  face  to  see  if  he  were  not  dead ;  when,  with  a  full 
inspiration,  and  a  strong  throb  of  the  pulse,  both  would  com- 
mence again  and  continue  about  fifteen  pulse-beats,  then 
cease,  and  begin  again  as  before.  In  addition  to  this  were 
the  attacks  of  "petite  mal  "—  his  face  w^ould  flush  slightly, 
and  his  eyes  stare  as  if  he  saw  a  strange  object — this  would 
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scarcely  interrupt  his  conversation,  when  he  would  go  on 
.again  as  if  nothing  had  happened.  These  epileptiform  seiz- 
ures came  during  the  intermissions  of  the  pulse  and  breath- 
ing, as  well  as  at  other  times. 

Auscultation  of  the  chest  discovered  no  fault  in  respira- 
tory murmurs.  There  was  a  slight  systolic  cardiac  murmur, 
aortic-obstructive.  After  an  intermission  of  the  heart-beat, 
which  agreed  in  length  with  the  intermission  of  the  pulse,  it 
would  begin  again  with  a  forcible  impulse,  which  gradually 
decreased  in  strength  until  it  ceased  to  be  felt  or  heard,  after 
which  one  contraction  of  the  heart  could  be  heard,  but  with- 
out first  sound  or  impulse.  The  sound  of  this  contraction  was 
peculiar  ;  it  was  as  if  no  blood  was  forced  into  the  aorta  by 
ventricular  contraction.  By  careful  counting,  repeated  a 
number  of  times,  the  exact  time  of  the  heart's  rest  was  found 
to  be  sixteen  seconds.  The  heart  seemed  to  beat  in  a  wild 
and  peculiar  manner,  as  if  outside  of  the  pericardium,  and 
the  point  of  impulse  varied  an  inch  or  an  inch  and  a  half. 

The  next  day  Dr.  T.  M.  Halstead  was  called  as  counsel, 
the  conditions  remained  unchanged. 

8th. — Was  called  at  6  a.  m  to  see  the  patient,  who  was 
supposed  to  be  dying.  I  was  informed  that  an  intermission 
of  extraordinary  length  had  occurred.  Respiration  and  pul- 
sation had  ceased,  the  hands  fell  by  his  side,  his  chin  dropped, 
his  head  inclined  to  one  side,  and  his  face  became  livid.  His 
sister,  who  sat  by  him,  believing  him  to  be  dying,  called  his 
.  wife  ;  her  outcries  awakened  him,  and  after  a  short  time  he 
recovered,  and  was  as  he  had  been  before.  When  I  arrived 
his  pulse  was  25  in  the  minute,  as  it  had  been  from  the  tirst, 
and  his  state  remained  unchanged  in  both  signs  and  symp-  ( 
toms. 

Friday 10th,  7  p.  m. — Dr.  Alonzo  Clark  was  added  to  the 
consultation.  Dr.  Clark  found  the  time  of  intermission  of 
the  pulse  to  be  thirteen  seconds ;  the  ^seizures  are  a  little 
more  violent,  and  he  is  nervous.  Physical  signs  the  same  as 
before. 

11th. — Patient  has  slept  during  the  night.    The  epilepti- 
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form  seizures  ceased  at  midnight,  and  the  pulse  has  become 
regular  without  intermissions — 52  in  a  minute.  After  this  the 
patient  steadily  improved,  and  one  month  afterward  he 
walked  to  Dr.  Cammann's  office  in  Fourth  Avenue.  Dr. 
Cammann  diagnosticated  systolic  obstructive  murmur,  with 
hypertrophy  of  the  heart,  but  believed  the  irregular  action 
and  peculiar  symptoms  were  owing  to  functional  derangement 
from  indigestion.  He  became  well  enough  to  attend  to  busi- 
ness until  October,  1861,  when  he  was  again  taken  ill.  There 
were  anasarca,  dyspnoea,  and  laboring  heart  and  obscure  phys- 
ical signs.  He  gradually  failed,  and  died  on  November  26, 
1861. 

Post  mortem  on  27th,  assisted  by  Dr.  Loomis.  Complete 
adhesion  of  the  pericardium  to  the  heart.  There  was  no  free 
space,  but  in  some  parts  the  adhesions  were  stronger  and  ap- 
parently older  than  in  others.  The  heart  was  largely  hyper- 
trophied,  but  was  not  weighed.  The  curtains  of  the  aortic 
valve  were  thickened  and  shortened  to  incompetency,  not 
holding  water.  .  The  edges  of  the  mitral  valve  were  glued  to- 
gether, extending  into  the  ventricle  like  a  funnel :  complete 
stenosis.  The  opening  very  small,  the  valve  and  chordse 
were  thickened  and  covered  with  plastic  lymph,  white  and 
glistening. 

Case  II.  {Substance  of  Remarks  made  by  J ames  E.  Leak- 
ing, M.  D.,  before  the  Pathological  Society  on  the  Presentation 

of  a  Specimen  for  a  Candidate  for  Admission.) — Mrs.  B  , 

twenty-three  years  of  age,  native  of  New  York,  widow,  called 

Dr.  S  ,  in  April,  1869,  for  advice  as  to  cardiac  trouble 

and  swelled  feet.  The  doctor  found,  on  examination,  a  sys- 
tolic murmur  over  the  base  of  the  heart,  more  distinct  oyer 
the  aortic  valves,  gradually  disappearing  to  the  right  in  the 
course  of  the  aorta ;  there  was  also  a  diastolic  murmur. 

Diagnosis. — Aortic  obstruction  and  aortic  regurgitation, 
with  hypertrophy  of  left  ventricle.  There  were  also  casts  in 
the  urine  and  albumen.  She  became  dropsical,  her  condition 
gradually  grew  worse,  and  she  died  in  September  last. 

I  saw  the  case  with  Dr.  S  ,  in  May,  and  found  no  dif- 
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ferent  conditions  than  those  already  discovered.  There  was 
no  mitral  murmur  of  any  hind.  The  specimens  here  pre- 
sented show  Bright's  small  kidney  of  advanced  disease.  The 
heart  is  hypertrophied  mostly  in  the  left  ventricle  ;  the  aortic 
valve  is  thickened  at  the  base  of  the  curtains  ;  shortened  to 
incompetency — so  far,  agreeing  with  the  diagnosis.  But  the 
mitral  valve  presents  the  most  notable  feature.  There  was 
no  sign  of  disease  of  this  valve  during  life,  and  yet  it  is  dam- 
aged in  a  very  peculiar  manner.  It  is  thickened  by  lymph- 
deposit  ;  its  color  white,  opaque ;  the  edges  of  the  curtain 
are  adherent,  and  the  orifice  is  narrowed  down  till  it  will 
barely  admit  the  top  of  the  index-finger ;  and  the  whole 
valve  extends  down  into  the  cavity  of  the  ventricle  like  a 
funnel.  The  chordae  tendineae  were  shortened  and  thickened 
by  lymph-deposits,  and  the  musculi  papillares  were  thickened 
and  lengthened.  But  every  thing  was  symmetrical,  viz.,  the 
funnel-like  condition  of  the  valve,  the  hypertrophy  of  the 
cardiac  walls,  of  the  musculi  papillares,  and  of  the  columnse 
carneoe.  With  perfect  conditions  for  producing  a  mitral  di- 
rect murmur,  it  was  absent. 

Case  III.  (Copied  from  Reports  of  the  Pathological  So- 
ciety, published  in  the  Medical  Record  in  1871.) — Dr.  Loomis 
presented  a  heart,  with  the  following  history,  from  Dr.  Milli- 
ken,  house-physician  of  Bellevue :  "Henry  Clemens,  admit- 
ted April  11,  1871,  aged  thirty-two  ;  single  ;  cabinet-maker  by 
occupation  ;  nativity,  Switzerland.  •  Patient  gives  hereditary 
history  of  pulmonary  phthisis.  Had  an  attack  of  articular 
rheumatism  when  seventeen  years  of  age,  from  which  he 
made  a  good  recovery.  States  that  neither  at  that  time,  nor 
since,  has  he  experienced  any  precordial  pain,  but  has  noticed 
that  after  indulging  in  tobacco  (for  he  has  been  an  inveterate 
smoker)  he  would  suffer  from  palpitation  of  the  heart.  He 
had  had  a  cough,  dating  some  time  back,  with  some  expec- 
toration of  a  pearly  wThite  material,  which  he  says  he  coughs 
up  at  night,  at  which  time  his  cough  distresses  him  most. 
About  two  weeks  ago,  for  the  first  time,  he  noticed  that  the 
sputa  were  streaked  with  blood.    His  cough  remained  about 
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the  same  in  character,  until  one  week  ago,  when  he  experi- 
enced a  severe  paroxysm  of  coughing,  which  was  instantly 
followed  by  haemoptysis,  which  continued  for  two  or  three 
days.  Since  the  cceurrence  of  haemoptysis,  he  has  had  night- 
sweats,  loss  of  appetite,  depreciation  of  strength,  and  ex- 
perienced a  feeling  of  general  malaise,  and  inaptitude  for  any 
kind  of  work  ;  he  complains  also  of  insomnia  and  restlessness. 
His  pulse  is  about  80,  regular,  but  quite  feeble ;  respiration 
somewhat  hurried  and  easily  performed.  Heart :  action 
regular,  but  quite  feeble  /  apex-beat  on  a  level  with  nipple  in 
fifth  interspace.  Heart-sounds  feeble  /  after  repeated  exami- 
nations, no  murmurs  could  be  detected  "  * 

The  record  proceeds  to  say  that,  while  the  patient  was  at 
dinner,  he  became  suddenly  unconscious  and  fell  from  his 
chair,  and  symptonas  of  paralysis  continued  until  the  ISth, 
when  he  died.  Post  mortem  showed  embolism  of  middle 
cerebral  artery  of  left  side,  with  softening  of  brain-tissue. 
"  Heart,  fourteen  ounces.  Both  right  and  left  cavities  con- 
tain large  clot  of  blood  ;  substance  of  heart  relaxed  ;  stenosis 
of  mitral  orifice  only  admits  little  finger  ;  some  shortening 
of  chordae  tendineae.  The  stenosis  is  due  particularly  to  the 
thickening,  shortening,  and  adhesion,  of  the  chordae  tendineae 
of  the  valve.  The  anterior  portion  of  valve  forms  a  bony 
mass,  occluding  that  portion  of  the  orifice.  On  the  auricular 
aspect,  the  surface  of  the  valve  is  ulcerated,  the  bony  matter 
laid  bare,  and  soft,  reddish  vegetations  on  the  free  border  of 
the  valve  and  upon  the  ulcerated  surface.  Pulmonary  and 
tricuspid  valves  normal ;  little  thickening  at  base  of  aorta." 

Dr.  Loomis  remarked,  "  The  case  is  of  special  interest, 
because  with  this  marked  stenosis  no  murmurs  existed;"  and 
Dr.  Flint  remarked  that  "  the  absence  of  murmurs  might  be 
accounted  for — 1.  On  account  of  rigidity  of  the  valve  not  al- 
lowing a  vibration  ;  and,  2.  The  smoothness  of  the  ventricular 
surface  of  the  valve." 

The  first  case  is  full  of  instruction  in  its  facts  as  regards 
functional  disturbances  of  the  heart  and  proof  as  to  the 
mechanism  of  the  first  sound.    The  long  period  of  rest,  six- 
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teen  seconds,  is  worthy  of  our  earnest  attention.  Observers 
who  have  watched  the  action  of  the  heart  in  ectopia  in  an 
infant,  as  Cruveilhier,  Bryan,  and  others,  as  well  as  when  the 
heart  has  been  exposed  in  experiments  upon  animals,  tell  us 
that  the  contractions  of  the  auricles  continue  regularly,  ah. 
though  the  ventricles  may  be  in  a  state  of  rest.  And  in  this 
case  no  doubt  they  did  so,  notwithstanding  that  there  was  no 
first  sound,  no  impulse-beat,  and  consequently  no  contraction 
of  the  ventricles.  The  importance  of  this  fact  cannot  be 
over-estimated,  because  it  invalidates  much  of  the  theory  in 
vogue  in  regard  to  the  causation  of  murmurs.  It  proves  that 
the  auricular  systole  may  take  place  regularly,  even  when  the 
auriculo-ventricalar  opening  is  very  much  contracted  in  ste- 
nosis of  the  mitral  valve,  without  producing  sound.  Carefully 
listening  under  favorable  circumstances  after  the  last  impulse- 
beat  and  first  sound,  one  contraction,  presumably  that  of  the 
ventricle,  could  be  heard,  without  any  vocal  element  of  first 
sound,  and  was  then  followed  by  the  long  interval  of  silence, 
in  which  no  contraction  or  sound  of  any  kind  could  be 
heard. 

The  second  case  is  a  demonstration  of  the  cause  and 
mechanism  of  the  first  sound.  There  was  no  mitral  murmur. 
"With  stenosis  of  the  mitral  valve,  if  the  chordae  tendineae 
had  not  been  rendered  incapable  of  sound-vibrations,  by  be- 
ing plastered  over  with  fibrinous  deposit,  there  would  have 
been  a  murmur,  such  as  is  usually  heard  in  stenosis  where 
the  chordae  are  free  and  uncovered.  The  first  sound,  and  all 
murmurs  connected  with  it,  disappearing  when  the  mitral 
valve  and  chordae  tendineae  are  rendered  incapable  of  sound- 
vibrations,  is  as  convincing  proof  of  their  cause,  as  is  the 
experiment  of  hooking  up  a  curtain  of  the  aortic  valve  proof 
as  to  the  cause  of  the  second  sound. 

The  second  and  third  cases  are  confirmatory  proof,  by 
different  observers,  that  the  cause  and  mechanism  of  the  first 
sound  and  the  murmurs  connected  with  it,  depend  upon  the 
state  and  condition  of  the  mitral  valve  and  its  chordae  ten- 
dineae.   In  the  second  case  there  was  no  physical  sign  of  dis- 
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ease  of  this  valve  during  life,  and  yet  it  was  found  after 
death  to  be  damaged  in  a  very  peculiar  manner — thickened 
by  lymph-deposits,  opaque,  its  color  white,  the  edges  of  the 
curtains  adherent,  the  orifice  narrowed  down,  barely  admitting 
the  tip  of  the  index-finger,  and  the  whole  valve  extending 
down  into  the  cavity  of  the  ventricle  fixed  and  like  a  funnel. 
The  chordae  tendineas  were  shortened  and  thickened,  some  of 
them  glued  to  the  valve,  and  the  musculi  papillares  thickened 
and  lengthened,  as  the  specimen  which  I  now  present  to  you 


Fig.  1. 


A.  Stenosis  of  the  mitral  valve;  B,  Chordse  tendinese  irlned  to  the  valve;  C,  Chordje  ten- 
dinese  shortened,  and  thickened. ;  B,  Hypertrophied  and  lengthened  musculae  papillaria. 

demonstrates.  This  case,  during  several  months,  was  under 
the  observation  of  the  late  Dr.  Sprague,  a  careful  and  com- 
petent auscultator. 

The  third  case,  which  is  reported  in  the  Transactions  of 
the  K  ew  York  Pathological  Society,  is  also  confirmatory 
proof:  "Jn  the  morbid  specimen  there  was  stenosis  of  mitral 
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orifice — only  admits  little  finger — some  shortening  of  chordae 
tendineae.  The  stenosis  is  due  particularly  to  the  thickening, 
shortening,  and  adhesion  of  the  chordae  tendineae  of  the 
valve."  During  life,  "  heart-sounds  feeble  ;  after  repeated 
examinations  no  murmurs  could  be  detected.  Could  the 
proof  be  more  conclusive  ? 

The  following  experiments  by  Dr.  Halford,  quoted  in  the 
British  and  Foreign  Medico- Chirurgical  Review,  April,  1860, 
is  singular  proof  of  the  physiological  cause  of  the  first  sound : 
"  My  proceedings  were  as  follows  :  large  dogs  were  obtained, 
and  as  in  my  preceding  experiments  (the  animals  being  under 
the  influence  of  chloroform),  the  heart  was  exposed  and  the 
circulation  kept  up  by  artificial  respiration.  A  stethoscope 
being  applied  to  the  organ,  the  sounds  were  distinctly  heard. 
The  superior  and  inferior  venae  cavae  were  now  compressed 
with  bull-dog  forceps,  and  the  pulmonary  veins  by  the  finger 
and  thumb ;  the  heart  continuing  its  action,  a  stethoscope 
was  again  applied,  and  neither  first  nor  second  sound  was 
heard.  After  a  short  space  of  time,  the  veins  were  allowed 
to  pour  their  contents  into  both  sides  of  the  heart,  and  both 
sounds  were  instantly  reproduced.  The  veins  being  again 
compressed,  all  sound  was  extinguished,  notwithstanding  that 
the  heart  contracted  vigorously.  Blood  was  let  in,  and  both 
sounds  were  restored.  I  have  thus  frequently  interrogated 
the  same  heart  for  upward  of  an  hour,  and  always  with  the 
like  result." 

The  reviewer  remarks  :  "  There  is  an  interesting  circum- 
stance which  took  place  at  one  of  Dr.  Halford's  experiments, 
which  appears  to  us  of  great  importance.  It  shows  that 
when  only  a  small  quantity  of  blood  finds  its  way  into  the 
ventricles,  the  first  sound  is  still  produced.  The  cavae  and 
pulmonary  veins  having  been  compressed,  Mr.  Lane,  at 
whose  request  the  experiment  was  performed,  listened  to  the 
heart  during  its  contraction,  and  said  he  heard  the  first  sound 
indistinctly,  not  so  clearly  as  before  the  compression.  On 
examination  it  was  found  that  the  vena  azygos  entered  the 
right  auricle  by  an  independent  opening,  and  was  not  se- 
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cured  :  the  vessel  was  compressed  with  the  others,  the  heart 
contracted,  no  sound  was  heard." 

This  experiment  proves  that  the  contractions  of  muscle 
of  the  heart  give  out  no  sound  which  may  be  an  element  of 
the  tirst  sound  ;  for  without  blood  moving  through  the  heart 
it  was  silent.  The  remaining  elements,  friction  of  the  blood 
against  the  heart- wall  and  through  the  aortic  orifice,  and  vi- 
brations of  the  chords  tendinese  and  mitral  valve,  must  give 
answer  to  the  question.  ^Vlien  there  was  no  blood  forced 
there  was  no  sound  ;  and  we  have  just  shown,  by  pathological 
specimen,  that  when  the  chordae  tendinese  were  rendered  in- 
capable of  vibration,  there  was  also  neither  sound  nor  mur- 
murs. Consequently,  the  first  sound  and  murmurs  must  be 
the  result  of  chord  and  valve  vibrations  set  in  motion  by 
the  rushing  blood.  The  blood  is  the  bow  applied  to  the 
strings  to  give  vibrating  sounds  ;  and  murmurs  are  sounds  of 
individual  chord-vibrations  not  in  unison. 

One  of  the  points  I  endeavored  to  establish  in  1S6S  was, 
that  the  presystolic  murmur,  called  also  the  auricular-systolic 
and  the  mitral  direct,  is  one  of  the  intra-ventricular  murmurs, 
caused  by  vibrations  of  chordae  tendinese  subjected  to  irregu- 
lar tension,  and  not  by  blood  being  forced  through  the  con- 
tracted opening  of  the  mitral  valve  in  stenosis.  Although 
frequently  connected  with  that  pathological  condition,  it  is 
yet  oftener  an  accompaniment  of  change  of  the  mitral  valve 
without  stenosis.  My  argument  was,  as  Dr.  Cammann  con- 
tended, that  the  auricle  was  too  feeble  a  power  to  force  blood 
through  the  contracted  opening  of  the  diseased  valve,  so  as 
to  cause  sound  which  may  be  heard  through  the  chest- wall, 
even  if  empty,  much  less  so  when  the  ventricle  is  filled  with 
blood ;  and,  lastly,  I  maintained  that  the  murmur  does  not 
agree  in  length  with  the  time  of  contraction  of  the  auricle. 
According  to  the  best  authorities,  the  contraction  of  the  auri- 
cle is  instantaneous,  while  the  murmur  is  of  considerable 
length.1    If  contraction  of  the  auricle  could  cause  the  mur- 
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mur,  tlie  two  ought  to  agree  in  time.  According  to  Belling- 
ham,  u  the  systole  of  the  auricle  is  a  quick,  short,  sudden  mo- 
tion." Lower  says,  "  Its  rapidity  equals  the  explosion  of  gun- 
powder, and  immediately  precedes  the  ventricular  systole,  the 
one  motion  appearing  to  be  propagated  by  the  other." 

Marey  assigned  to  it  two-tenths  of  the  time  of  the 
heart-beat,  which  is  probably  ten  times  longer  than  the  real- 
ity, and  much  less  than  the  time  of  the  so-called  presystolic 
murmur.  This  murmur,  too,  has  none  of  the  qualities  of 
sound  which  should  be  produced  by  blood  forced  through  a 
narrowed  opening  in  the  valve.  But  all  argument  becomes 
unnecessary  in  presence  of  the  foregoing  pathological  facts 
and  clinical  history.  Dr.  Prank  Donaldson,  Professor  of 
Physiology  and  Hygiene,  and  Clinical  Professor  of  Diseases 
of  the  Chest  and  Throat,  University  of  Maryland,  in  a  paper 
read  before  the  Medical  and  Chirurgical  Faculty  of  Mary- 
land, annual  session,  April,  1874,  on  "  Significance  of  the 
Presystolic  Murmur,"  relates  the  following  cases,  with  re- 
marks : 

"  Some  years  ago  (in  1867),  a  case  came  under  my  ob- 
servation, which  made  me  question  the  explanation  which  I 
had  adopted  on  the  authority  of  Barth,  Roger,  Walshe,  and 
Flint,  of  the  sound  which  was  described  first  by  Fauvel,  in 
1843,  and  then  by  Grisolle,  as  the  presystolic  murmur,  after- 
ward by  Dr.  Gairdner,  of  Edinburgh,  as  the  auricular-systolic 
murmur,  and  by  Dr.  Austin  Flint  as  the  mitral  direct  mur- 
mur. 

u  These  authorities  claimed  that  this  sound  was  heard  just 
preceding  the  ventricular  contraction,  and  was  caused  by  the 
systole  of  the  auricle  forcing  the  blood  into  the  ventricle, 
through  a  diseased  and  contracted  auriculo-ventricular  ori- 
fice. 

"  The  case  was  of  a  man  sixty-four  years  of  age,  of  grossly 
intemperate  habits,  who  came  to  the  Baltimore  Infirmary 
with  symptoms  of  advanced  heart-disease — great  dyspnoea,  a 
small,  contracted  pulse,  heart  much  hypertrophied,  with  a 
murmur  of  a  rasping  character,  heard  loudest  between  the 
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second  and  third  ribs  at  the  base,  not  extending  up  the  carot- 
ids, but  down  toward  the  base,  and  completely  obliterating 
the  second  sound  of  the  heart.  The  murmur  was  audible  after 
the  apex-beat  and  the  systole  of  the  ventricle,  and  was  fol- 
lowed by  the  pause  of  the  heart.  The  first  sound  of  the  heart 
was  normal.  The  diagnosis  seemed  clear  and  unmistakable, 
and  was  recorded  as  insufficiency  of  the  aortic  orifice,  by 
means  of  which  the  arterial  blood  was  forced  back  into  the 
left  ventricle. 

"  The  jiost  mortem  showed  atheromatous  degeneration  in 
the  aorta  above  the  semi-lunar  valves  extending  to  the  sacs  of 
Valsalva,  and  causing  adhesion  of  one  of  the  semi-lunar 
pouches  of  the  aortic  orifice  to  the  wall,  so  bending  it  down 
that  that  portion  of  the  orifice  was  unprotected.  The  second 
sound  could  not  be  produced,  and  the  insufficiency  of  the 
valve  was  evident. 

"Thus  far  the  diagnosis  was  correct,  but  on  examining  the 
mitral  orifice  we  found,  to  our  surprise,  that  it  was  reduced 
by  thickening  at  its  base  to  about  the  size  of  one-quarter  of 
an  inch  in  diameter.  Yet,  during  life,  there  was  no  abnormal 
sound  preceding  or  during  the  ventricular  systole.  With 
such  a  contraction  of  the  left  auriculo-ventricular  orifice, 
ought  we  not  to  have  had  a  decided  presystolic  murmur? 
The  whole  heart,  auricle  and  ventricle,  was  enlarged  and  in- 
creased in  force,  and  yet  there  was  no  murmur  produced  from 
the  passage  of  the  blood  through  an  orifice  so  reduced  in 
size!  I  could  not  help  questioning  the  received  opinion  as 
to  the  significance  of  the  so-called  mitral  murmur.  As  it  is 
a  physical  sound,  heard  at  a  particular  period  of  the  heart's- 
action,  the  physical  cause  which  was  said  to  produce  it  being 
present,  it  ought  to  have  been  heard,  but  it  was  not. 

"  Hope,  as  far  back  as  1812,  reports  a  case  where  the  mi- 
tral orifice  was  so  contracted  that  it  would  only  admit  the  lit- 
tle finger,  yet  there  was  no  murmur  during  life,  preceding 
the  first  sound.  In  his  report  he  acids  :  ' 1  have  frequently 
known  a  contraction  of  the  mitral  orifice  to  the  size  of  only 
two  or  three  lines,  to  occasion  little  or  no  murmur.'  Dr,. 
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Stokes,  in  his  work  on  £  Diseases  of  Heart  and  Aorta,'  re- 
lates two  cases  of  extreme  contraction  of  the  mitral  orifice 
found  after  death,  but  where,  during  life,  there  had  been  no 
murmur  audible  even  to  his  practised  ear. 

"  Dr.  Waters.  His  first  case  was  where  he  heard  a  loud 
systolic  as  well  as  a  presystolic  murmur.  At  the  autopsy 
there  were  found  insufficiency  and  slight  contraction  of  the 
mitral  orifice.  In  his  second  case  there  was  no  presystolic 
murmur  whatever,  although  the  autopsy  showed  a  constricted 
mitral  orifice  only  admitting  the  tip  of  the  index-finger. 
Next  follow  the  details  of  four  cases  of  extreme  contraction 
of  the  mitral  orifice,  where,  during  life,  there  was  no  presys- 
tolic murmur  audible.  He  candidly  adds :  4 1  have  given  you 
instances  sufficient  to  prove  that  great  constriction  of  the  mi- 
tral orifice  may  exist  without  there  being  any  murmur  pro- 
duced by  the  passage  of  the  blood  from  the  auricle  into  the 
ventricle,  and  therefore  that  you  must  not  look  for  a  mitral- 
diastolic  or  presystolic  as  a  constant  sign  of  obstructive  mi- 
tral disease.  My  belief  is,  that  this  murmur  is  far  more  fre- 
quently absent  than  present,  even  when  there  is  great  ob- 
struction at  the  mitral  orifice.'  Dr.  Waters  accounts  for  the 
presence  or  absence  of  this  murmur,  as  depending  on  the 
greater  or  less  vigor  with  which  the  auricle  contracts." 

Dr.  Donaldson  sums  up  his  relation  of  cases  and  remarks ; 
"  Thus  we  have  eleven  cases  of  the  lesion  without  the  mur- 
mur, and  three  cases  of  murmur  without  the  lesion  "  (quot- 
ing the  latter  from  Dr.  Flint). 

The  diagnostic  sign  of  mitral  regurgitation,  which  has 
been  and  is  still  taught,  is  a  harsh,  blowing,  sawing,  or  filing 
murmur,  heard  during  the  systole  at  the  apex-beat.  Upon 
the  accepted  authority  of  this  murmur,  which  is  so  often  met 
with,  the  great  frequency  of  mitral  insufficiency  has  come  to 
be  considered  as  incontrovertibly  established. 

The  cases  we  have  already  related  are  proof  that  these 
murmurs  are  not  heard  when  the  chordae  tendineaB  and  valve 
are  rendered  unfit  for  sound-vibrations.  J.  S.  Bristow,  M.  D., 
London,  F.  B.  C.  P.,  Physician  to  St.  Thomas's  Hospital,  in 
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an  article  on  "  Mitral  Regurgitation,  arising  independently 
of  Organic  Disease  of  the  Mitral  Valve,"  in  the  July  num- 
ber of  the  British  and  Foreign  Medico- Chirurgical  Revievi 
of  1861,  gives  six  cases,  with  introductory  remarks.  With 
your  permission  I  will  read  some  of  his  arguments  and  quote 
points  in  the  cases,  for  the  purpose' of  showing  that  instead 
of  proving  that  regurgitation  may  take  place  through  the 
mitral  valve  without  disease,  as  he  imagines,  they  in  reality 
disprove  the  theory  in  vogue,  and  confirm  the  doctrine  of 
chordae  tendinese  vibrations  as  cause  of  the  first  sound. 

Dr.  Bristow  remarks  :  "  It  may  almost  be  regarded  as  an 
axiom  in  medicine,  that  the  presence  of  a  systolic  apex-mur- 
mur is  positive  proof  of  regurgitation  through  the  mitral 
orifice.  I  have  not  hesitated  to  adopt  it  in  reference  to  the 
cases  already  detailed."  The  following  are  quotations  from 
his  cases : 

•  Case  I. — There  was  a  distinct  systolic  murmur  audible  at 
the  apex  of  the  heart. 

Post  mortem. — The  aortic  and  mitral  valves  were  perfectly 
natural. 

Case  II. — There  was  an  increased  area  of  dullness  in  the 
cardiac  region,  and  a  systolic  bruit  loudest  at  the  apex  of  the 
heart. 

Post  mortem. — The  muscular  tissue  and  the  valves  ap- 
peared perfectly  healthy. 

Case  III. — The  impulse  was  diffused  and  heaving,  but  not 
very  strong.  A  systolic  murmur  was  detected  at  the  apex 
of  the  heart. 

Post  mortem. — All  the  valves  were  healthy-looking. 
Case  IV. — First  sound  at  the  apex  was  flapping  and  pro- 
longed. 

Post  mortem. — The  valves  were  perfectly  healthy  in  tex- 
ture. 

Case  V. — The  cardiac  dullness  was  enlarged,  and  a  sys- 
tolic murmur  was  audible  with  the  heart's  action,  most  dis- 
tinct at  a  point  an  inch  below,  and  internal  to  the  left  nipple. 

Post  mortem. — All  the  valves  appeared  perfectly  healthy. 
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Case  YI. — There  was  a  distinct  but  not  very  loud  systolic 
loudest  in  the  usual  situation  of  the  apex  of  the 
heart. 

Post  mortem. — The  aortic  and  mitral  valves  were  per- 
fectly healthy-looking,  and  doubtless  quite  competent. 

A  tabular  arrangement  like  the  following,  in  classifying 
murmurs  acoustically,  may  be  useful : 

V  lvular     ^-or^c  obstructive  systolic. 
/-«n  „.„„„i„\  \  Aortic  regurgitant  diastolic, 
(all  organic).  |  m^  regurgitant  systolic. 

Intra-ventricular       {  Organic  functional, 
(more  or  less  functional).  (  Inorganic  functional. 

These  two  great  divisions  are  made  in  accordance  with 
their  acoustic  differences.  The  sound  in  valvular  murmurs 
is  a  friction-murmur,  that  of  blood  forced  through  an  aper- 
ture. The  intra-ventricular  murmurs  are  mostly  and  dis- 
tinctly chord-vibrations.  The  contraction  of  the  muscular 
walls  of  the  heart  and  its  fleshy  columns,  the  friction  of  rush- 
ing blood  among  the  chordae  tendineaa  and  against  the  tense 
mitral  valve,  being  the  occasion  of  sound-vibrations,  but  is 
not  the  mechanism  of  the  sound  itself.  As  great  difference 
exists  between  these  murmurs  as  between  that  of  a  whisper 
and  that  of  the  voice.  The  obstructive  systolic  aortic  may 
be  modified  by  irregular  calcifications  in  the  aortic  valves, 
extending  into  the  column  of  forced  rushing  blood.  In  this 
way  a  harsher  character  may  be  given  to  the  murmur,  or  it 
may  even  become  musical.  Yegetations  also  attached  to  the 
orifice  or  valve  may  be  thrown  into  vibrations  in  the  column 
of  blood,  and  produce  a  musical  murmur,  but  these  are  rare, 
mere  possibilities.  When  musical  murmurs  occur  they  are 
almost  always,  if  not  always,  vibrations  of  the  chordae  ten- 
dineae,  some  of  which  are  under  extraordinary  tension. 

These  sounds  or  murmurs  may  be  illustrated  by  a  stringed 
musical  instrument.  Every  degree  in  quality  of  murmur  or 
sound  from  the  softest  blowing,  up  to  the  harshest,  sawing, 
rasping,  filing,  or  when  the  vibrations  become  sufficiently 
rapid  and  regular,  into  musical  sounds.    The  use  of  the  term 
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"  bellows  sound  "  by  Laennec  was  unfortunate  as  applied  to 
the  murmurs  of  the  heart,  and  much  of  the  misunderstanding 
of  murmurs  and  their  mechanism  is  due  to  it.  It  is  true  that 
it  describes  the  friction-murmur  of  blood  forced  through  an 
aperture  as  in  aortic  regurgitation.  It  is  like  the  sound  of 
the  air  forced  through  the  bellows  ;  but  the  bellows-sound  is 
not  so  like  the  friction-murmur,  of  blood  forced  through  an 
aperture,  as  is  fluid  forced  through  an  elastic  syringe,  in 
which  some  obstruction  is  created  by  pressure  upon  the  tube. 
But,  to  imitate  the  murmur  exactly,  a  fissure  should  be^nade 
in  the  bulb  of  the  syringe,  and  then  compressing  it  with 
force,  the  fluid  escaping  will  give  the  exact  sound.  The  only 
friction-sounds  in  cardiac  murmurs  proper  are  where  the 
blood  is  forced  through  apertures  or  past  obstructions  ;  it  is  » 
heard  at  the  aortic  orifice  when  there  is  obstruction,  as  by 
lymph-deposits  upon  the  valve.  It  is  at  first  uncomplicated, 
the  simple  gushing  sound.  But  in  time  the  obstruction  causes 
hypertrophy  of  the  left  ventricle,  which,  having  taken  place, 
irregular  tension  of  the  chordae  tendinece  is  the  result,  and 
vibrations  out  of  unison  with  the  first  sound  are  carried  with 
the  current  of  blood,  and  both  occurring  in  the  systole,  are 
mixed  together  and  form  what  is  called  the  blowing  murmur. 

It  is  now  a  sound  of  mixed  elements,  friction  of  blood 
against  a  solid,  and  vibration  of  strings  under  irregular  ten- 
sion. In  order  to  have  an  intelligent  understanding  of  these 
murmurs,  we  must  analyze  them  and  separate  the  sources  of 
sound.  We  are  assisted  in  this  by  localizing  the  sources. 
The  blowing,  sawing,  filing,  rasping  sounds  have  their  origin 
and  cause  within  the  ventricle ;  they  are  intra-ventricular. 
Dr.  Cammann  called  them  mitral -non-regurgitant.  They 
are  heard  over  the  base  of  the  heart,  but  always  with  great- 
est intensity  at  the  apex-beat. 

Friction-sounds  are  heard  best  over  the  orifices  or  in  the 
direction  of  the  vibrating  column  of  blood.  The  aortic  sys- 
tolic obstructive  murmur  is  heard  over  the  aortic  valves,  and 
in  the  course  of  the  column  of  blood.  The  regurgitant  aor- 
tic diastolic  murmur  is  heard  over  the  aortic  orifice,  and  to 
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the  left  and  toward  the  apex-beat.  The  mitral  aortic- regurgi- 
tant is  heard  behind  on  the  left  side  near  the  spine.  In  this 
direction  the  blood  is  forced  in  regurgitation  through  the  mi- 
tral valve ;  impinging  first  against  the  auricular  wall,  lying 
against  the  oesophagus,  and  aorta,  and  intervertebral  sub- 
stance, it  is  conducted  directly  into  the  ear,  giving  the  sensa- 
tion of  being  shot  into  it. 

It  may  be  heard  a  short  distance  from  this  point  con- 
veyed through  the  chest-wall.  It  may  be  heard  in  front,  at 
the  apex-beat,  by  conduction  through  the  substance  of  the 
heart,  when  there  are  no  intra-ventricular  murmurs  to  de- 
stroy it  or  take  its  place.  The  discovery  of  this  absolute  sign 
of  mitral  regurgitation  belongs  to  Dr.  Cammann,  and  his  last 
•  professional  thought  was  given  to  its  consideration.  It  is 
one  of  the  most  certain  of  cardiac  signs.  This  characteristic 
murmur,  heard  in  the  situation  he  has  pointed  out,  is  an  un- 
failing sign  of  mitral  regurgitation.  It  had  been  my  opinion 
that  this  characteristic  murmur  was  never  heard  in  front  at 
the  apex-beat — as  it  certainly  is  not  when  the  valve  is  dis- 
eased, and  the  loud  intra-ventricular  murmur  drowns  and 
supplants  it. 

But  the  following:  case  shows  that  it  mavbe  heard  both  be- 
hind  and  before  in  congenital  mitral  insufficiency,  without 
hypertrophy  of  the  heart  and  without  lymph-deposits  upon 
the  valve. 

Case  YII.  (December  12,  1870).— W.  S.  E.,  New  York, 
aged  twenty-two  ;  mason,  living  in  Yorkville  ;  is  a  fireman 
temporarily,  and  was  a  member  of  the  old  department.  Has 
never  been  sick,  except  with  chills  and  fever.  Sent  for  exami- 
nation by  Dr.  Charles  McMillan,  surgeon  of  the  department. 
There  is  a  systolic  murmur  at  the  apex-beat  accompanying 
the  first  sound ;  it  is  a  soft,  gushing  murmur,  and  can  be  heard 
in  the  chest-wall  more  to  the  left  than  to  the  right  side.  It  is 
heard  also  with  directness  and  greater  intensity  between  the 
seventh  and  eighth  vertebrae,  left  side  behind,  near  the  spine. 
The  murmur  is  shot  into  the  ear  when  placed  over  this 
point.    It  can  be  heard  some  distance  to  the  left,  conveyed 
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in  the  chest-wall.  It  can  also  be  heard  over  some  portions 
of  the  right  lung  posteriorly,  at  the  inner  angle  of  the  scap- 
ula ;  also  at  the  lower  angle,  being  a  faintly-conveyed  sound. 

One  year  after,  examined  him  again.  Signs  unchanged. 
This  murmur  has  the  same  quality  in  front  as  behind.  It 
has  none  of  the  vocal  element  of  apex-beat  murmurs,  usually 
described  as  diagnostic  of  mitral  regurgitant  murmurs.  Yet 
I  have  no  doubt  that  this  murmur  is  caused  by  mitral  insuf- 
ficiency, which  is  congenital,  without  hypertrophy  of  the 
heart,  and  without  disease  of  the  mitral  valve. 

A  great  majority  of  cardiac  murmurs,  even  of  those  ac- 
companying organic  disease  of  the  heart,  are  in  a  manner 
functional.  That  is,  the  murmurs  are  not  organic  in  the 
same  sense  that  the  valvular  murmurs  are  ;  which  are  organic 
murmurs  because  the  structural  change  in  the  valve  is  part 
of  the  mechanism  of  the  murmur.  Intra-ventricular  mur- 
murs, even  when  the  result  of  structural  change  in  the  heart, 
may  be  considered  functional,  inasmuch  as  that  they  have 
their  mechanism  in  vibrations  of  the  chordae  tendineae,  which 
are  themselves  unchanged  by  any  diseased  action,  but  sim- 
ply vibrate,  giving  out  sound  of  high  or  low  pitch,  soft  or 
harsh,  feeble  or  loud,  according  to  the  degree  of  tension  of 
the  individual  strings,  and  the  force  of  the  heart's  contrac- 
tion. The  cause  of  irregular  contraction  of  the  heart-mus- 
cles may  be  from  disturbed  nerve  power,  as  well  as  from  or- 
ganic change. 

Functional  murmurs  proper  may  occur  in  the  healthy 
heart,  are  transient,  passing  away  with  the  subsidence  of  the 
cause,  which  may  be  anaemia,  hyperemia,  sympathy  with 
brain-disease,  stomach,  liver,  or  it  may  be  from  disorder  of  the 
nervous  system,  the  influence  of  tobacco,  coffee,  tea,  or  any 
narcotic  or  stimulant  having  influence  upon  the  organic  life 
of  the  body,  of  which  the  heart  is  the  centre  and  citadel. 

Functional  murmurs  proper  do  not  signify  danger  of 
sudden  death,  but  nothing  more  alarms  patients  than  dis- 
turbed action  of  the  heart.  When  the  heart  seems  to  stop, 
and  then  to  turn  over  and  thump  against  the  chest-wall,  the 


136 


Transactions  of  the 


sensation  is  not  a  pleasant  one,  even  to  a  medical  philosopher. 
It  is  no  wonder  that  it  creates  intense  alarm  in  the  lay  pa- 
tient, especially  if  accompanied  by  prolonged  palpitation  or 
faintings. 

•These  conditions  maybe  the  forerunner  of  softening,  or 
fatty  degeneration,  but  they  signify  always  that  there  is  over- 
distention  of  the  portal  system,  intermission  of  the  heart- 
beat and  pulse,  may  be  present  for  years,  and  be  merely  the 
result  of  functional  disturbance  from  chronic  indigestion. 

Intermissions  of  the  pulse  have  been  laid  down  in  books 
as  signs  of  heart-disease.  Life-insurance  companies,  in 
printed  forms,  make  it  the  duty  of  examiners  to  reject  as  un- 
safe those  who  have  intermittent  pulse.  It  is  possible  that 
this  rule  militates  against  the  interest  of  the  companies,  and 
it  certainly  is  a  source  of  great  alarm  to  the  rejected  appli- 
cant. 

The  sign,  of  itself,  is  no  proof  of  heart-disease,  but  is  proof 
of  indigestion.  It  is  true,  cardiac  disease  is  frequently  a 
cause  of  indigestion,  and  thus,  secondarily,  the  cause  of  ir- 
regular pulse.  But  a  confirmed  dyspeptic  is  usually  a  safe 
life,  for  he  is  not  likely  to  commit  indiscretions  in  diet,  as  he 
is  continually  warned  to  desist  by  functional  disturbances. 
Proper  medication  will  generally  relieve  intermittent  pulse, 
even  in  advanced  cases  of  cardiac  disease. 

A  sedative  dose  of  calomel  will  frequently  set  it  right  at 
once,  and  the  intermissions  will  disappear. 

The  late  Dr.  Samuel  Henry  Dickson  stated  that,  during  the 
first  hours  of  sleep,  children  have  intermittent  pulse,  which 
will  disappear  when  they  are  awakened.  This  is  true,  espe- 
cially with  those  children  who  are  allowed  over-stimulating 
lood,  but,  as  the  night  passes  on,  and  the  food  becomes  di- 
gested, the  intermissions  cease.  In  the  adult,  the  occasion  of 
a  wine-dinner,  with  tobacco,  is  often  followed  by  intermit- 
tent pulse,  especially  during  sleep,  when  the  circulation  is 
sluggish. 

The  cause  of  the  rhythmic  movements  of  the  heart  is  de- 
batable ground.    That  it  is  within  the  heart  itself  can  scarcely 


New  York  Academy  of  Medicine. 


137 


be  questioned,  for,  when  the  heart  of  some  animals  is  dissev- 
ered from  all  connections,  and  taken  from  the  body,  it  may 
go  on  performing  its  rhythmical  movements.  Still,  the  qual- 
ity and  quantity  of  blood  influence  them  in  an  unmistakable 
manner.  The  fact  that  shutting  off  supply  of  blood  to  the 
structure  of  the  heart  will  arrest  its  contractions,  was  shown 
in  18-12  by  Mr.  Erichsen.  Dr.  Brown-Sequard  has  attempted 
to  explain  the  motion  to  be  due  to  the  carbonic  acid  present 
in  the  venous  blood,  and  Dr.  Radcliffe  has  also  given  a  similar 
explanation. 

The  experiments  of  Dr.  Paget  show  that  the  power  caus- 
ing rhythmical  motion  does  not  reside  in  all  parts  of  the  heart 
alike  ;  that,  in  fact — 

"  If,  for  example,  the  cut-out  heart  (of  any  of  the  am- 
phibia) be  divided  into  two  pieces,  one  comprising  the  auri- 
cles and  the  base  of  the  ventricle,  the  other  comprising  the 
rest  of  the  ventricle,  the  former  will  continue  to  act  rhyth- 
mically, the  latter  will  cease  to  do  so,  and  no  rhythmic  action 
can  be  by  any  means  excited  in  it.  The  piece  of  ventricle 
does  not  lose  its  power  of  motion,  for  if  it  be  in  any  way  stimu- 
lated, it  contracts  vigorously,  but  it  never  contracts  without 
such  an  external  stimulus,  and  when  stimulated  it  never  con- 
tracts more  than  once  for  each  stimulus. 

"  Other  sections  of  the  heart,  and  experiments  of  other 
kinds,  would  show  that  the  cause  of  the  rhythmic  action  of 
the  ventricle,  and  probably  also  of  the  auricles,  so  long  as 
they  are  associated  with  it,  and  not  with  the  venous  trunks, 
is  something  in  and  near  the  boundary  ring  between  the 
auricles  and  ventricles;  for  what  remains  connected  with  this 
ring,  or  grew  with  a  part  of  it,  in  a  longitudinally  bisected 
heart,  retains  its  rhythm,  and  what  is  disconnected  from  it 
loses  its  rhythm." 

If  we  take  a  merely  material  view  of  the  subject,  no 
doubt  we  have  arrived  at  the  solution  as  nearly  as  we  ever 
will.  But  is  it  useless  or  absurd  to  look  further  ?  The  ex- 
periments of  the  great  Harvey  with  the  egg  of  the  hen  show 
that  active  life  remains  inchoate  in  the  punctum  saliens  or 
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germinal  spot  until  warmed  into  active  life.  This  principle 
came  into  the  egg  organization  at  the  time  of  its  fecundation. 
Its  first  life-motion  is  rhythmical  movement  of  particles  before 
any  portion  of  the  heart's  structure  can  be  seen.  The  little 
red  point  appears  and  disappears  rhythmically,  and  thus  the 
principle  builds  its  house,  the  auricle  being  its  first  chamber. 
The  very  nature  of  this  principle  is  rhythmical.  Its  special 
home  is  in  the  ganglionic  nervous  system,  but  it  pervades  the 
whole  body ;  wherever  there  is  nerve-fibre  accompanying  the 
smallest  capillary — the  vaso-motor — it  is  present.  Aberration 
from  its  normal  life-action  is  disease  ;  and  influences,  both  out- 
side and  inside  of  the  body,  make  impressions  upon  this  life, 
helping  to  determine  the  character  of  the  disease.  Medicines 
act  upon  it,  but  their  modus  operandi  is  a  sealed  mystery.  That 
they  are  purgative,  emetic,  stimulant,  sedative,  or  alterative, 
we  only  know  the  fact.  The  heart,  supplied  with  about  three 
hundred  ganglia,  is  the  centre  and  citadel  of  this  life,  and  its 
abnormal  or  disturbed  action  is  sometimes  mysterious  evi- 
dence of  both  intrinsic  and  extrinsic  disease. 

Acoustic  properties  of  the  chest  have  not  been  dwelt 
upon  as  their  importance  demands.  The  diagnosis  of  mur- 
murs within  the  chest  is  facilitated,  or  otherwise,  according  to 
its  conditions  as  an  acoustic  chamber.  The  difEculty  of 
hearing  signs  in  the  chest  of  a  hunchback  is  recognized ;  it 
is  also  a  well-known  fact  that,  as  the  heart  enlarges,  the  mur- 
murs grow  weaker,  so  that  those  which  had  been  once  easily 
detected  become  feeble,  or  disappear  altogether.  Still,  they 
have  been  accounted  for,  it  seems  to  me,  upon  every  other 
principle  than  the  true  one. 

In  Dr.  Cammann's  last  illness,  by  his  request,  I  was  called 
to  examine  him.  After  he  had  explained  to  me  that  I  would 
find  obstructive  and  regurgitant  murmurs,  of  which  he  had 
been  long  cognizant,  and  of  which  he  explained  the  cause  and 
origin,  and  of  their  gradual  increase,  I  found  that  I  could  but 
just  hear  the  soft,  feeble  murmurs  of  aortic  obstruction  and 
regurgitation,  but  intra- ventricular  murmurs  were  not  heard. 
I  told  the  doctor  that  the  rejmnritant  murmur  which  he  had 
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emphasized  in  relating  the  case,  was  slight :  "  Yes,"  he  said, 
"  it  is  but  a  chink.'1  Dr.  Peugnet  told  me  that  when  he  ex- 
amined him  at  the  beginning  of  his  illness,  the  murmurs 
were  loud  and  easily  heard.  I  felt  mortified  that  my  ear 
had  failed  me,  as  I  supposed,  caused  by  a  long  ride  in  the 
cold,  in  an  open  carriage.  The  doctor  had  circumscribed 
pleuritis  with  effusion  and  pneumonia.  In  time  the  effusion 
was  absorbed,  and  then  the  murmurs  at  the  apex-beat  were 
easily,  heard. 

Another  case,  of  which  I  have  no  notes,  in  which  I  failed 
to  make  out  a  murmur  where  it  should  have  been  heard,  and 
which  afterward  returned,  as  the  inter-current  pneumonia,  be- 
came convalescent,  also  annoyed  me,  and  again  I  blamed  my 
ear.  Not  long  afterward  I  saw  in  the  London  Medical  Times 
and  Gazette,  or  in  the  London  Lancet,  the  question,  "  Why  do 
cardiac  murmurs  disappear  during  pneumonia  or  pleurisy?" 
I  felt  at  once  that  the  cause  of  my  not  hearing  the  murmurs 
more  plainly  in  Dr.  Cammann's  case,  as  well  as  in  that  of 
this  other  patient,  was  because  they  were  obscured  by  some 
cause  I  then  did  not  know. 

Other  cases  of  cardiac  murmurs  disappearing  or  becoming 
obscured  during  the  presence  of  pneumonia  or  pleuritis,  led 
me  to  believe  that  it  was  in  accordance  with  physical  law. 
A  patient  with  pleuritic  effusion  was  sent  to  me  by  Dr.  Otis 
for  examination.  I  knew  from  a  previous  auscultation  that 
he  had  aortic  obstructive  and  aortic  regurgitant  murmurs. 
At  this  time,  however,  they  could  not  be  heard.  I  wrote  to 
Dr.  Otis,  stating  these  facts,  and  predicting  that  when  the 
effusion  was  absorbed  these  murmurs  would  again  return,* 
which  proved  to  be  the  case. 

On  August  27, 1864, 1  saw  Miss  Hall,  matron  of  the  Home 
for  Soldiers'  Children,  in  Fifty-seventh  Street  near  Eighth 
Avenue,  with  Drs.  Charles  McMillan,  J.  L.  Smith,  and  E. 
Krakowizer.  There  were  no  heart-murmurs,  but  as  all  the 
rational  signs  of  cardiac  disease,  with  increased  area  of  dull- 
ness under  percussion,  signified  hypertrophy,  it  was  suggested 
that  we  should  examine  her  for  pneumonia,  and,  upon  raising 
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her  up  and  listening  behind,  it  was  clearly  made  out.  I  then 
predicted  that,  when  the  pneumonia  wa§  well,  we  would  be 
able  to  diagnosticate  her  cardiac  disease.  This  was  afterward 
done,  and  Dr.  J.  L.  Smith  took  notes  of  the  examination,  and 
upon  her  death,  some  months  afterward,  was  able  to  verify 
the  diagnosis.  He  presented  the  heart,  with  history,  to  the 
Pathological  Societ  y,  and  a  committee  was  appointe  to  exam- 
ine into  the  facts  concerning  the  disappearance  of  heart-mur- 
murs during  the  presence  of  pneumonia  and  pleuritis,  a,nd  to 
report.  If  my  memory  serves  me,  the  committee  reported  in 
substance,  in  the  summer  of  1865,  that  in  some  cases  observed 
in  Bellevue  Hospital,  murmurs  grew  feeble  or  disappeared  on 
the  advent  of  pneumonia  or  pleurisy,  and  that  it  was  their 
opinion  this  phenomenon  was  owing  to  the  feebleness  of  the 
heart  and  its  frequency,  for  in  the  cases  noticed  the  pulse 
was  120  or  more  in  a  minute. 

These  reasons  I  had  myself  considered  and  rejected,  for 
at  the  same  time  that  Miss  Hall  was  ill,  I  had  another  patient, 

O.  B.  H  ,  who  had  had  for  years  a  double  murmur,  which, 

when  attacked  with  pneumonia,  disappeared.  His  pulse  or- 
dinarily was  about  50  in  a  minute,  but  during  the  pneumonia 
it  rose  as  high  as  80,  but  no  higher.  Drs.  Chas.  McMillan 
and  J.  L.  Smith  were  also  both  cognizant  of  the  facts  as  nar- 
rated. The  philosophical  explanation  of  these  phenomena 
occurred  to  me  during  the  winter  of  1864-'65,  with  the  fol- 
lowing proof  and  illustration  :  The  chest  is  a  musical  cham- 
ber, and  may  be  represented  by  a  violin.  When  the  instru- 
ment is  tuned  and  in  order,  its  acoustic  qualities  may  be  con- 
sidered as  perfect.  •  If  a  watch  or  music-box  be  placed  within 
the  violin,  hanging  from  its  roof,  auscultation  will  reveal  the 
slightest  jar  or  noise  made  by  the  works  of  the  watch,  or  bring 
out  with  distinctness  the  low  tones  of  the  music-box.  But, 
if,  while  the  ear  or  stethoscope  is  still  placed  upon  the  violin, 
water  or  sand  be  poured  into  its  chamber,  the  sounds  of  the 
box  or  watch  will  grow  feeble  or  disappear.  The  low  notes 
of  the  music-box  disappear  entirely,  as  also  does  any  jarring 
of  the  wheels  of  the  watch.    These  phenomena  are  invariable 
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because  they  are  the  result  of  acoustic  law.  The  application 
of  physical  law  to  art  is  to  render  it  scientific,  and  scientific 
medicine  is  the  immediate  professional  want  of  our  time.  If 
acoustic  law  is  applied  to  auscultation  in  physical  diagnosis, 
it  will  remove  it  from  the  domain  of  doubt  or  uncertainty, 
just  so  far  as  its  principles  are  intelligently  applied. 
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The  maladies  which  have  always  been  the  chief  enemies 
of  man  are  the  contagious  diseases,  continued  fevers,  and  pul- 
monary phthisis.  In  all  ages  they  have  been  subjects  of  con- 
stant observation  and  thoughtful  study. 

But  following  Bayle,1  Laennec,2  and  Louis,3  a  general  be- 
lief in  the  specific  nature  of  phthisis  seems,  at  least  for  a  time, 
to  have  ended  controversy  as  to  its  etiology,  and  to  have  dis- 
couraged the  question  of  its  prevention  and  early  arrest. 

Bayle  and  Laennec  were  victims  of  the  disease  they  had 
scientifically  defined.  Public  records  and  individual  observa- 
tion testify  to  its  preeminence  as  a  destroyer  of  human  life. 
"  It  is  the  chronic  plague  of  the  prime  of  life."  4  In  many  of 
the  older  and  populous  communities  of  this  country,  the  mor- 
tality from  phthisis  is  one-fifth  of  deaths  from  all  causes.5 

Yet  there  are  facts  which  warrant  the  belief  that  phthisis 
has  definite  predisposing  and  exciting  causes.  To  ascertain 
and  diminish  these  causes  is  a  duty  in  this  age  of  sanitary 
science. 

1  "  Recherche  sur  la  Phtliisie  Pulmonaire,"  1810. 

2  "Traits  de  1' Auscultation  Mediate,"  etc.,  1819. 

3  "Recherches  Anatomicopathologiques  sur  la  Phthisie,"  1825. 

4  "Lectures  on  Public  Health,"  Dr.  Guy,  London,  1870. 
•  United  States  Census,  1870,  Washington,  1872. 
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Pathology. — The -history  of  phthisis  is  that  of  tubercle  with 
associated  or  secondary  lesions. 

The  gross  appearances  of  yellow  tubercle  have  been  known 
for  centuries. 

Gray  or  miliary  tubercle  was  first  described  by  Stark,1  in 
1785,  by  Baillie,2  in  1794,  and  more  fully  by  Bayle,3  in  1810. 
Tubercle,  in  these  two  forms,  and  the  changes  through  which 
it  passed,  has  been  considered  the  pathology  of  pulmonary 
phthisis.  Laennec,  in  1819,  considered  it  always  a  specific 
disease.  Louis  accepted  the  pathology  of  Bayle  and  Laennec, 
and  devoted  seven  years  to  close  observation  of  the  clinical 
history  of  the  disease.  Lie  may  be  said  to  be  the  great  ad- 
vocate of  the  tubercular  nature  and  unity  of  phthisis.  His 
views  are  quite  generally  held,  in  this  country,  at  the  present 
day,  though  elsewhere  eradicated  by  the  steady  advances  of 
pathology.  But  independent  investigators  in  France,  and  es- 
pecially in  Germany,  while  recognizing  the  contributions  of 
Laennec  and  Louis  to  the  diagnosis  and  symptomatology  of 
phthisis,  doubted  their  views  on  pathology.  Andral,4  in  1836, 
said  phthisis  might  occur  in  persons  not  predisposed,  and  in 
good  health,  from  simple  inflammatory  processes.  Carswell,6 
in  1838,  said  gray  need  not  precede  opaque  tubercle.  Addi- 
son,6 in  1815,  described  crude  tubercle  as  a  degenerated  in- 
flammatory product.  The  analysis  by  Preuss 7  proved  yellow 
tubercle  to  be  rich  in  caseine.  Sherer  and  Lehmann  found  in 
different  specimens  variable  quantities  of  fat.  The  study  of 
inflammation  discovered  that  fatty  metamorphosis  is  the  fate 
of  unabsorbed,  unorganized,  exudation  matter.    The  charac- 

1  "Handbuch  der  Allgemeinen  Pathologie,"  Uhle  and  Wagner,  p.  479, 
1872. 

2  "Morbid  Anatomy,"  Matthew  Baillie,  London,  1794. 

3  Op.  cit. 

4  "  Cours  de  Pathologie  Interne,"  Paris,  1836. 

6  Sir  Robert  Carswell,  "Illustrations  of  Elementary  Forms  of  Disease," 
1838. 

6  "Transactions  of  Provincial  Medical  and  Surgical  Association,"  1845. 

7  "  Chemical  Analysis  of  Tubercle,"  by  Preuss,  Peaslee's  "Histology," 
1858. 
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teristics  of  crude  tubercle  under  the  microscope  and  by  chem- 
ical analysis  were  those  of  metamorphosed  inflammatory  prod- 
ucts. Reinhart,1  in  1850,  advocated  their  identity.  Lebert,2 
in  1851,  termed  crude  tubercle  inspissated  pus. 

Hence  the  conclusion  that  "  crude  tubercle  "  may  occur 
without  the  intervention  of  gray  tubercle,  a  metamorphosis 
of  catarrhal  and  pneumonic  products,8  and  a  classification  of 
pulmonary  phthisis  into — 

1.  Tubercular  {  forms 

2.  Simple  inflammatory  j 

Still,  the  indoctrinated  faith  in  the  specific  nature  of  phthisis 
held  its  ground  *and  endeavored  by  various  theories  to  connect 
caseous  products  in  the  lung  with  true  tubercular  dyscrasia. 
The  post-mortem  frequence  of  caseous  masses  and  infrequence 
of  gray  tubercle  could  not  be  denied.  But  gray  tubercle  was 
defined  to  be  "nascent,"  "germinal,"  transitory  in  office  and 
duration,  tending  to  retrograde  at  the  very  beginning  of  its 
existence.  On  the  periphery  of  caseous  masses,  and  in  their 
immediate  vicinity,  miliary  tubercles,  some  undergoing  de- 
generation, were  often  found.  Caseous  matter  was  therefore 
asserted  to  be  a  devitalized  retrograde  state  of  preexisting 
gray  tubercle.  Tubercle  corpuscle  was  designated  the  product 
of  "  specific  inflammation,"  an  exudation  corpuscle  modified 
by  tubercular  taint,  unfitted  for  organization  and  undergoing 
caseation.  But  Yirchow  has  established  the  fact  that  casea- 
tion is  essentially  the  result  of  the  too  close  crowding  of  cellu- 
lar elements,  a  natural  and  frequent  result  of  inflammatory 
infiltration.  Hence  a  large  proportion  of  all  cases  of  pul- 
monary phthisis  are  of  non-tubercular  origin,  the  sequelse  of 
inflammatory  thoracic  diseases. 

The  gray  tubercle  was  still  considered  a  neoplasm,  the 
product  of  tubercular  dyscrasia,  a  structure  predetermined  by 
the  specific  vice  of  the  blood. 

1  "Ann.  d.  Berl.  Char.,"  1850,  p.  362. 

2  "TraitS  des  Mai.  Scroph.  et  Tuberc."  ("Lehrb.  d.  Scrophel-  und  Tu- 
befkelkrankh.,"  1851). 

3  Early  edition  of  Walsho  on  "  Diseases  of  Lungs." 
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Piorry  paid,  in  1860,  "Pulmonary  phthisis  is  a  combina- 
tion of  multifarious,  variable  phenomena,  and  not  a  morbid 
unity" 1 

Niemeyer,2  though  not  an  originator  of  the  more  recent 
views  of  the  pathology  of  phthisis,  as  a  systematic  author  on 
medicine,  has  been  largely  instrumental  in  establishing  their 
recognition.  To  the  American  and  English  physician  who 
considered  "  tubercularization "  a  first  stage  of  phthisis,  the 
proposition  that  phthisis  most  often  existed  without  tubercu- 
losis, but  that  tuberculosis  was  liable  to  supervene  in  estab- 
lished phthisis,  seemed  false  and  confusing.  The  confusion 
was  one  only  of  names.  Kiemeyer  meant  by  phthisis  the 
presence  of  inflammatory  consolidations  in  the  lungs,  and  that 
these,  when  caseated,  were  liable  to  develop  in  adjacent  or 
distant  parts  a  vitiated  new  formation — gray  tubercle.  What 
is  gray  tubercle  %  As  late  as  1871  it  was  said  by  Walshe,3 
"Attempt  to  fix  the  microscopic  nature  of  tubercle  is  impossi- 
ble." On  the  contrary,  in  1873  we  are  told4  "  the  knowledge 
of  tubercle  is  now  tolerably  complete,  and  that  there  are  no 
elements  in  the  induration  of  phthisis, not  to  be  found  in  the  * 
healthy  lung,"  5 

Eobin,  Empis,  Pokitansky,  Pindfleisch,  and  others,  regard 
gray  tubercle  as  a  hypergenesis  or  inflammatory  overgrowth 
of  normal  pulmonary  structures,  especially  the  connective  tis- 
sue, or  as  granular  aggregations  of  exudation  substance.  Bou- 
chut 6  describes  tubercles  as  "  fibro-plastic  granulations ;  "  and 
Empis  T  proposes  for  miliary  tubercle  the  name  "granulie," 
and  for  tuberculosis  the  "  granular  disease." 

1  Paper  before  the  French  Academy,  about  1860. 

2  Nieuieyer,  American  edition,  "Text-book  of  Practical  Medicine," 
vol.  i.,  chap.  xiii. 

3  AValshe,  seventh  London  edition,  1871. 

4  T.  Henry  Greene,  "Introduction  to  Pathology  and  Morbid  Anato- 
my," London,  1873. 

6  Burdon-Sanderson,  Reports  of  Pathological  Society  of  London,  Lan- 
cet of  August,  1873. 

6  "  Traite  des  Maladies  des  Nouveau-nes,"  etc.,  Paris,  18G2. 
1  "De  la  Granulie,  ou  Maladie  Granuleuse,"  Paris,  1865. 

VOL.  II.,  N.  S.  10 
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Experiments  for  the  development  of  tubercle  by  artificial 
infection  have  led  to  the  assertion  of  a  still  more  definite 
structure.  Villemin,  in  1865,  Simon,  Fox,  Sanderson,  Cohn- 
heim,  Klebs,  and  many  others,1  in  1867  and  1868,  success- 
fully developed  tubercle  in  animals  by  the  introduction  to 
the  circulation  of  various  foreign  septic  matters,  as  well  as 
soluble  inflammatory  products.  The  deduction  from  these 
experiments  was,  that  purulent  or  caseous  matter  in  the  lungs 
or  in  any  part  of  the  body  might,  if  absorbed,  infect  or  con- 
taminate the  blood,  and  develop  tuberculosis,  the  same  as 
when  inoculated.  Infection  explains  why  phthisis  is  frequent- 
ly developed  by  the  blood-disorganizing  fevers,  by  the  pro- 
tracted suppuration  of  wounds  and  abscesses,  by  caries  and 
necrosis. 

The  process  of  infection  is  considered  to  have  a  confirma- 
tion in  the  advanced  knowledge  of  the  histology  of  the  lym- 
phatic system. 

Baillie,8  in  1794,  mentioned  the  resemblance  of  gray  tu- 
bercle to  gland-tissue.  Williams,8  in  1828,  believed  its  una 
*  form  shape  and  size  were  due  to  some  peculiar  anatomical 
structure.  Virchow 4  so  far  noticed  the  resemblance  that  he 
ranked  gray  tubercle,  a  new  formation,  among  the  "  lympho- 
mata."  Ilerard  and  Cornil6  consider  it  a  gland-like  neo- 
plasm. The  existence  of  capillary  lymphoid  tissue  in  the 
healthy  lungs  is  an  established  fact  of  histology.  It  is  vari- 
ously designated  adenoid  tissue,  the  lymphoid  capillaries,  the 
perivascular  lymph-canals,  and  is  fully  described  by  Reck- 
linghausen in  Strieker's  "Histology,"  of  which  there  is  an 
American  translation.6  That  gray  tubercle  is,  in  many  cases, 
an  inflammatory  development  upon  this  lymphoid  tissue,  was 
first  asserted  by  Buhl 7  as  early  as  1857.    His  views  are  sus- 

1  All  enumerated.  Wagner's  "  Allgemeinen Pathologic,"  pp.  478-485. 

2  Op.  cit,  pp.  36,  37. 

3  Stated  by  Dr.  Williams,  Lancet,  August  and  September,  1873. 

4  "Cellular  Pathology,"  1857. 

5  Ilerard  and  Cornil,  "La  Phthisie  Pulmonaire,"  1867. 

6  "Manual  of  Histology,"  by  Prof.  Strieker,  p.  215,  etc. 

7  "Zeitschrift  f.  Rat.  Med.,"  1857,  vol.  iv.,  p.  49. 
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tained  by  Billroth,  Frey,  Klebs,  Fox,  Sanderson,  and  others, 
who  consider  miliary  tubercle  a  reticulum  or  net-work  of  lym- 
phoid tissue,  whose  apparent  nuclei  are,  in  fact,  exudation  or 
white  blood-corpuscles,  or  nuclei  developed  by  their  prolifera- 
tion. Histology  recognizes  also  the  termination  of  the  peri- 
vascular lymphoid  canals  in  certain  lymphoid  spaces  of  the 
walls  of  the  vesicular  alveoli.  Schiippel1  believes  tubercle 
may  be  an  inflammatory  infiltration  of  these  spaces,  develop- 
ing "  giant  myeloid  cells  " — large,  multinuclear  masses  of  pro- 
toplasm, of  irregular  contour,  and  having  processes  directly 
connecting  with  the  lymphoid  reticulum  of  the  blood-vessels. 
Two  facts,  unexplained  by  any  other  theory  of  tubercle,  would 
seem  elucidated  by  the  office  of  the  adenoid  tissue :  1.  That 
miliary  tuberculosis,  without  caseous  masses,  is  so  frequent  in 
infants  and  young  children ;  2.  That  miliary  tuberculosis, 
whether  in  children  or  in  adults,  so  often  leads  to  death,  with- 
out softening  or  any  destruction  of  lung-tissue.  The  glandu- 
lar system  of  children  is  susceptible  to  very  slight  irritations 
and  to  impoverished  states  of  the  blood.  The  preservation  of 
form  and  consistency  is  the  result  of  definite  structure. 

This  view  of  the  pathology  of  tubercle  does  not  ignore  the 
greater  liability  to  phthisis  of  those  who  have  an  unfavorable 
family  record,  an  inherited  defect  of  constitution.  But  it  de- 
nies an  exclusive  or  specific  dyscrasia,  and  explains  many 
cases  of  tuberculosis,  in  those  who  had  robust  ancestors  and 
previous  personal  health  and  vigor,  from  extreme  violations 
of  hygiene,  from  depressing  disease,  surgical  causes,  etc. 

These  views  are  held  not  only  by  their  German  origina- 
tors (too  often  rewarded  for  their  scientific  research  by  the 
stigma  of  "  extremists  "),  but  by  leading  authorities  in  Eng- 
land, by  Fox,  Sanderson,  Powell,  Greene,  Williams,  Pollock, 
and  Bastian. 

Etiology. — We  recognize  predisposing  and  exciting  causes 
of  phthisis. 

Many  have  regarded  specific  tubercular  diathesis,  or  he- 
reditary taint,  as  the  only  predisposing  cause.    Others  have 

1  "  Lymphdrusen-Tuberculose,"  Dr.  Oscar  Schiippel,  Tubingen,  1871. 
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taken  a  middle  ground ;  they  recognize  the  tubercular  di- 
athesis in  many  cases  but  claim  a  relationship  of  struma  or 
scrofula,  as  a  predisposing  cause  of  many  more.  Modern  eti- 
ology asserts  that  scrofula  and  tuberculosis  are  one  in  nature, 
if  not  in  degree,  and  denies  a  peculiarly  tubercular  diathesis. 
Even  Louis  recognized  the  lymphatic  temperament  as  predis- 
posing to  phthisis,  but  in  no  direct  and  true  sense,  for  struma, 
scrofula,  and  impoverished  states  of  the  blood,  were  considered 
impotent  to  produce  phthisis,  unless  a  true  tubercular  diathe- 
sis preexisted.  "Walshe 1  condemns  the  idea  that  "  a  c  below 
par '  state  of  health  favors  the  essential  vice  of  nutrition  de- 
veloping tubercle."  The  old  idea  is  thus  expressed  by  a 
modern  advocate :  a>  "  It  may  be  enunciated  as  a  fact  that 
every  child  of  a  consumptive  parent  is,  from  its  birth  to  its 
death,  threatened  with  the  same  complaint." 

When  a  disease  is  unusually  prevalent,  it  is  natural  to  sus- 
pect communicability,  rather  than  varied  and  common  causes. 
Thus  phthisis  was  once  regarded  as  contagious.  Morgagni,  in 
1760,  feared  to  study  its  lesions  ;  Portal  would  not  attend  au- 
topsies of  the  tubercular.  Others  considered  it  contagious 
only  among  relations  or  persons  closely  associated ;  and  at 
the  present  day,  in  some  communities,  the  bedding  of  the 
deceased  consumptive  is  burned.  A  far  better  explana- 
tion of  the  prevalence  of  phthisis  was  found  in  hereditary 
taint. 

But,  the  recognition  of  the  inflammatory  forms  of  phthisis 
at  once  set  apart  a  large  class  of  cases  as  of  non-speciiic  ori- 
gin. Aitken  says,  "  In  each  generation  much  phthisis  is  non- 
hereditary."  And,  finally,  of  the  truly  specific  nature  of  any 
class  doubt  exists,  strengthened  by  the  writings  of  Simon  3 
and  others  on  the  relationship  of  scrofula.  It  is  a  significant 
fact  that  the  nomenclature  of  diseases  adopted  by  the  Boyal 
College  of  Surgeons  4  includes  in  a  common  group,  termed 

1  ''Diseases  of  Respiratory  Organs,'1  fourth  London  edition,  p.  4G4. 

2  Inraan,  "  Restoration  of  Health,"  London,  1870. 
8  u  General  Pathology,"  first  edition,  Lecture  ix. 

4  a  Nomenclature  of  Diseases,"  constitutional  class. 
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the  "  tubercular  order,*'  scrofula  and  phthisis.  The  two  dys- 
crasise  are  thus  ranked  as  members  of  one  family. 

All  efforts  to  prove,  by  statistics,  the  existence,  in  a 
majority  of  the  consumptives,  of  an  unfavorable  tubercular 
family  record,  have  failed. 

Dr.  Cotton1  analyzed  1,000  cases  at  the  Brompton  Hospi- 
tal, and  could  prove  hereditary  taint  in  but  367.  Scott  Alli- 
son's observations,  at  the  same  institution,  were  equally  nega- 
tive.3 ^vTalshe,  by  careful  inquiry  among  the  phthisical,  con- 
cludes that  not  over  26  per  cent,  have  had  parents  affected  with 
phthisis.  M.  Pidoux 3  says  £<  not  over  25  per  cent,  of  those 
born  of  consumptive  parents  themselves  become  so.'" 

But  let  us  remember  that  the  occurrence  of  many  case3 
of  pulmonary  phthisis,  in  the  successive  generations  of  a  fam- 
ily, is  not  a  proof  of  a  specific  cause.  Possibly  all  were  of 
the  simple  inflammatory  form,  with  no  connecting  link.  It 
is. easy  to  understand  why  phthisis  is  so  universal ;  it  is  liable 
to  result  whenever  the  health  is  depressed,  the  nutrition  is 
impaired,  or  the  blood  is  invaded  by  septic  matter.  TTaller,4 
Cohnheim,5  and  others,  have  shown  that  all  structures  are  de- 
velopments of  preexisting  elements  of  the  blood.  All  new 
cells,  whether  they  grow  to  normal  tissues,  or  terminate  in 
morphological  products,  are  at  first  leucocytes.  There  is  then 
no  "  tubercle  corpuscle,"  no  "  typhoid  cell,"  no  "  pneumonic 
or  exudation  corpuscle  " — each  is  the  same  white  blood-cor- 
puscle whose  subsequent  changes  are  the  result  of  healthy 
growth  or  pathological  aberration. 

So,  of  tuberculosis,  Simon 6  says,  "  The  child  inherits  an 
imperfect  pattern  of  development,  ....  a  disposition  to 
form  blood  in  a  manner  which  shall  give  tubercle  as  a  collat- 

1  Richard  Payne  Cotton,  1853. 

2  Paper  in  1848,  "  Observations  at  Brompton,''  quoted  by  Aitken. 

3  Quoted  by  Dr.  Durant,  Paper  on  "  Curability  of  Phthisis,"  Xew 
York  Medical  Society  Transactions,  1871. 

4  Philosophical  Magazine,  1846. 

6  Yirchow's  "  Archives,"  vol.  xl.,  1867,  p.  1. 

6  "  General  Pathology,"  American  edition,  1852,  p.  128. 
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eral  phenomenon."  He  regards  the  scrofulous  deposit  in  the 
cervical  and  other  lymphatic  glands  as  identical  with  the  ma- 
terial of  pulmonary  and  other  visceral  tubercle ;  scrofula, 
though  far  more  prevalent,  he  ranked  as  of  lower  degree,  and 
as  a  soil  in  which  tubercle  may  grow.  The  latest  pathology 
and  the  most  recent  authorities  approve  and  emphasize  this 
view.  In  the  words  of  Billroth,1  "  only  the  tendency  to 
chronic  inflammation  ending  in  suppuration  and  caseation  is 
hereditary  ;  the  scrofulous  diathesis,  not  the  tubercular,  is  he- 
reditary." In  the  words  of  Paget,2  "  the  relationship  between 
the  two  is  that  scrofulous  constitution  implies  a  peculiar  lia- 
bility to  the  tuberculous  diseases."  Again  :  "  "We  believe," 
says  Wilks,3  "  that  tubercle  is  the  secondary  form  of  the  dis- 
ease of  which  scrofula  is  the  primary  form."  But  the  denial 
of  a  specific  diathesis  is  not  the  denial  of  hereditary  influ- 
ences, nor  of  acquired  dyscrasia,  as  predisposing  to  phthisis. 
Thus  of  the  lymphatic  temperament]  and  lymphoid  origin, 
Bastian  4  says,  "  A  man  may  inherit  from  his  ancestors  lungs 
which  contain,  within  themselves,  the  elements  of  weakness — 
organs,  the  tissues  of  which  are  so  constituted,  that  the  very 
slightest  developing  causes  suffice  to  initiate  a  set  of  changes 
which  terminate  in  one  or  other  of  the  forms  of  pulmonary 
phthisis."  Of  scrofula  says  Wilson  Fox :  "  In  a  family  of 
strumous  children,  one  may  have  enlarged  glands  due  to  cari- 
ous teeth,  another  has  tubercular  meningitis,  another  later  in 
life  has  phthisis,  following  pneumonia  or  catarrh ;  the  cases 
and  pathological  conditions  are  alike  except  in  result." 

It  is  thus  conceded  that,  in  mal-nutrition  of  the  blood,  his- 
tological elements  are  impressed  with  an  imperfect  type  of 
organization,  and  result  in  the  low  products  of  struma  and 
tubercle.  Therefore,  we  must  look  for  the  predisposing 
causes  of  pulmonary  phthisis  among  the  known  existing 

1  Billroth's  "  Surgical  Pathology,"  American  translation,  p.  383. 
3  "  Surgical  Pathology,"  pp.  715,  716. 

3  "  Pathological  Anatomy,"  p.  188,  Wilks  &  Moxon,  London,  1875. 

4  "Discussion  before  the  Pathological  Society  of  London,"  Lancet, 
August  and  September,  1873. 
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causes  of  mal-nutrition — bad  air  and  food,  bad  assimilation 
and  excretion,  and  all  violations  of  sanitary  law. 

The  lower  animals,  when  unnaturally  confined,  develop 
phthisis.  IvL  Hazard 1  found  that  cows  in  the  stables  of  Paris 
often  were  consumptives.  Dr.  Crisp 2  states  that  phthisis  was 
once  frequent  among  the  cows  of  London,  but  has  been  greatly 
lessened  by  sanitary  changes.  Simon  found  the  animals  in 
the  Zoological  Gardens  frequently  dying  of  phthisis,  includ- 
ing many  species  free  from  this  disease  in  their  natural  state. 

Dr.  Crisp,  in  repeated  examinations,  found  no  tubercle  in 
the  lungs  of  animals  dying  in  their  habitat. 

Dr.  Henry  MacCormac,1  of  Belfast,  is  the  well-known  ad- 
vocate that  u  rebreathed  air  "  is  the  chief  cause  of  phthisis. 
Dr.  Pollock 4  considers  "  deficient  ventilation  and  crowded 
apartments  eminently  productive  of  tubercular  disease."  Dr. 
Christison's 5  statistics  show  the  depressing  influence  of  city 
life,  especially  among  the  lower  classes.  In  Edinburgh,  as 
compared  with  the  country,  the  mortality  from  all  causes  was 
as  four  to  three,  the  deaths  from  phthisis  were  nearly  as  two 
to  one.  The  annual  mortality  from  phthisis  in  a  population 
of  100,000  was,  in  Glasgow,  385  ;  in  Edinburgh,  283 ;  in  the 
Highlands,  179  ;  in  the  Lowlands — agricultural  districts — 
10i  to  138.  Waters,6  of  Liverpool,  and  many  others,  give 
the  same  testimony.  Vitiated  air  is  not  the  only  cause  of  the 
greater  prevalence  of  phthisis  in  cities. 

The  relative  inactivity  of  city-life,  and  the  constraint  of 
many  of  its  pursuits  and  trades,  result  in  deficient  chest-ex- 
pansion and  diminished  volume  of  the  lungs.  The  protective 
influence  of  active  exercise  is  marked.  M.  Lombard  found 
phthisis  occurring  in  1-11  cf  those  whose  life  was  sedentary  ; 

1  "  Annales  d'Hygiene  Publique." 

2  Pathological  Society,  London,  1873 ;  Lancet,  September. 

3  "Consumption  as  engendered  by  Rebreathed  Air,"  second  edition, 
London,  1865. 

4  "Prognosis  in  Consumption,"  London,  1865. 

6  "Address  before  the  Sociai  Science  Association,"  Edinburgh,  1863. 
6  "Diseases  of  Respiratory  Organs." 
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in  89  of  those  more  actively  engaged.    The  chest-expansion 
may  be  regarded  a  determining  cause  in  resisting  and  keepin 
inoperative  many  combined  unhygienic  influences  which,  with 
neglect,  would  lead  to  pulmonary  disease.    Phthisis  is  weh 
known  to  attack  those  parts  of  the  lung  which  in  health,  for 
anatomical  and  physiological  reasons,  expand  least.  When 
the  constitution  is  enfeebled  or  subjected  to  deleterious  sur- 
roundings, such  parts  are  least  able  to  repel  disease,  by  reason 
of  slow  circulation  and  often  passive  congestion.   The  apex  o 
the  lung  is  the  part  which  is  least  expanded,  and  most  often 
the  seat  of  consolidation.    In  4,530  cases  examined  by  Pol 
lock,  deposit  began  at  the  apex  in  all  but  64. 

Certain  trades  cramp  the  chest ;  others  poison  the  atmo 
phere  and  develop  dyscrasia ;  many  more,  by  volatile  email' 
tions  and  irritating  particles,  produce  catarrhal  and  intersti 
tial  inflammations. 

M.  Lombard,  Marc  d'Espre,  and  Benoiston  de  Chateau-neuf, 
have  variously  stated  the  mortality  from  phthisis  in  the  poor 
as  twice  or  three  times  that  among  the  rich.  Undoubtedly 
the  knowledge  and  observation  of  hygienic  principles  anion 
the  rich  add  to  their  health  and  longevity.  The  poor  suffer 
not  only  from  their  poverty,  but  also  from  their  improvidence, 
their  ignorance,  and  neglect  of  the  simplest  sanitary  laws. 
That  extreme  privation  and  constant  errors  in  quantity  and 
quality  of  food  conduce  to  develop  or  intensify  dyscrasia,  will 
hardly  be  questioned.  Bennett 1  and  Dobell'  go  further — the 
former  assigning  acidity  of  the  alimentary  tract,  the  latter 
deficient  pancreatic  secretion,  as*  a  starting-point  of  phthisis. 
They  agree  in  the  belief  that  failure  of  the  intestinal  fluids  to 
digest  fats  causes  a  deficit  in  the  chyle,  incomplete  elements 
of  the  blood,  and  results  in  tissues  capable  only  of  retrogres- 
sion, since  they  are  wanting  in  the  normal  proportion  of  fatty 
to  albuminoid  substance.  Their  views,  however,  are  not  es- 
tablished. 

We  have  reviewed  the  chief  predisposing  causes  of  phthisis. 

1  "Pulmonary  Phthisis,"  1853. 

2  "  Tuberculosis,"  second  edition,  London,  18GG. 
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It  remains  to  consider  the  exciting  causes — the  inflammatory 
thoracic  diseases. 

Louis  affirmed  that  pneumonia,  pleurisy,  and  bronchitis, 
had  no  influence  in  developing  tubercular  phthisis.1  But  few 
persons  will  take  so  extreme  a  ground.  "Watson,  in  quoting 
Louis's  assertion,  as  above,  terms  it  a  most  dangerous  doc- 
trine, and  says,  "Dormant  predisposition  is  often  awakened 
into  actual  disease,  and  latent  tubercles  are  often  accelerated 
by  inflammation  of  pulmonary  tissue." 

As  regards  pneumonia,  it  is  the  general  experience  that 
uncomplicated  cases,  in  healthy  persons,  completely  resolve 
and  leave  no  disease — a  remarkable  fact,  when  we  remember 
the  frequency  of  pneumonia,  and  that  a  hepatized  lung  con- 
tains about  two  pounds  of  inflammatory  exudation.3  But  it 
is  equally  true  that  in  periods  of  influenza,  when  broncho- 
pneumonia develops,  and  in  seasons  when  pulmonary  inflam- 
mation assumes  a  typhoid  type,  we  have  not  only  a  greater 
fatality,  but  sequela?  which  often  advance  to  phthisis.  When 
pneumonia  is  interstitial,  and  its  resolution  is  incomplete,  we 
have  material  for  pathological  action. 

The  special  influence  .of  bronchitis  in  the  prod  action  of 
phthisis  has  been  and  is  denied  by  many.  Louis  said,  u  The 
female  sex,  most  disposed  to  phthisis,  suffers  least  from  bron- 
chitis." 

Waters  thinks  cold  and  damp  are  minor  causes,  since 
phthisis  preferably  attacks  the  in-door  worker. 

The  tables  of  Buchanan,  of  Forry,  and  others,  are  intended 
to  show  that  phthisis  is  most  fatal  inland,  and  less  prevalent 
on  coasts,  where  bronchitis  is  most  common.  Such  statements 
and  statistics  do  not  disprove  the  causative  influence  of  bron- 
chitis. Thoracic  inflammation,  in  any  form,  is  harmless,  if 
the  vitality  of  the  system  insures  a  speedy  and  perfect  resolu- 
tion ;  danger  arises  only  from  permanent  infiltration  of  the 
tissues,  or  accumulation  of  exuded  elements  in  the  smaller 
tubes  and  the  vesicles.    Bronchitis  occurs  at  one  or  many 

1  Watson,  p.  723,  American  edition. 

3  Investigations  of  Dr.  Stiles's  paper,  Kew  York  Medical  Record. 
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periods  of  nearly  every  person's  life.  It  is  the  power  to  sur- 
mount it  and  avoid  its  frequent  recurrence,  which  determines 
its  insignificance  or  its  gravity.  The  male  has  better  health, 
a  more  robust  physique ;  the  out-door  worker  has  active  circu- 
lation and  expanding  lungs  ;  the  dweller  on  coasts  breathes  a 
more  stimulating  air.  In  such  subjects,  bronchitis  more  cer- 
tainly ends  in  recovery,  speedy  and  complete,  less  often  laps- 
ing into  subacute  and  chronic  forms. 

But  argument  is  unnecessary,  since  pathological  demon- 
strations are  frequent  of  broncho-pneumonia,  the  impaction  of 
catarrhal  products,  the  occlusion  of  smaller  bronchi  and  de- 
generation of  lobules,  and  general  infiltration  of  the  fibrous 
framework  of  the  lungs — following  the  bronchitis  of  the  young, 
the  old,  the  feeble,  and  the  subjects  of  asthenic  disease  and 
slow  convalescence. 

Irritation  of  the  throat,  by  continued  cough,  causes  bron- 
chial hyperemia  and  bronchial  catarrh.  Hence  throat-diseases 
may  contribute  toward  the  ultimate  condition  of  phthisis. 

Next  to  the  lungs,  tubercle,  Billroth  tells  us,  is  most  fre- 
quently located  in  the  larynx. 

The  post-mortem  frequency  of  pleuritic  adhesions  has  al- 
ways been  noted.  In  Matthew  Baillie's  "Morbid  Anat- 
omy," 1794,  they  are  termed  "the  most  common  morbid  ap- 
pearance in  dead  bodies."  This  is  the  personal  experience  of 
every  physician. 

Occlusion  of  a  pleural  cavity  is  exceptional,  partial  occlu- 
sion is  not  infrequent ;  adhesion  bands  and  fibres,  intact  or 
ruptured  and  atrophied,  plastic  patches  and  thickened  pleura, 
are  commor.. 

"When  not  absorbed  or  broken  down  by  the  respiratory 
movements,  membranes  or  bands  often  organize ;  they  may 
become  vascular;  and  arteries  of  size,  as  traced  by  Van  der 
Kolk  and  Guillot,  may  pass  through  the  connecting  adhe- 
sions, from  the  lung  to  the  thoracic  wall.  The  clinical  fre- 
quency of  local  and  slight  pleurisy  is  attested  by  Walshe ; 
"  evanescent  pleurisy,"  he  says,  "  is  of  the  most  frequent  oc- 
currence." 
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Dr.  J.  R.  Learning,  of  this  city,  in  his  several  published 
monographs,  has  put  on  record  many  cases  of  local  dry  pleu- 
risy, and  detailed  the  physical  signs  by  which  they  are  to  be 
positively  recognized. 

Laennec,  in  1819,  asks,  "  Can  tuberculosis  be  a  termination 
of  pleurisy  ?  "  and  adds,  "  The  proposition  is  absurd,  for  it  is 
preposterous  to  suppose  that  inflammation  of  one  organ  should 
terminate  in  another." 

Yet  many  clinical  records  testify  to  the  occurrence  of  local 
pleuritic  pain,  and  confirmatory  physical  signs  of  local  pleu- 
risy, preceding  any  symptoms  or  physical  signs  of  pulmonary 
deposit,  and  when  chest-expansion  and  perfect  vesicular  ele- 
ment of  respiratory  sound  proved  the  lung  to  be  intact. 

Conceding,  as  is  generally  held,  how  often  pulmonary  tu- 
bercle is  primary  and  leads  to  a  local  and  secondary  pleurisy, 
does  not  the  frequency  of  local  and  evanescent  pleurisy,  and 
the  common  occurrence  of  adhesions  in  the  cadaver,  justify 
the  opinion  that  in  many  cases  they  may  be  the  antecedents 
and  cause  of  phthisis  ?  Louis 1  found,  in  112  cases,  only  one 
in  which  the  lungs  were  free  throughout  their  whole  extent. 

CD  O 

Broussais a  claimed  to  have  seen  pleurisy  the  precursor  of  tu- 
bercle in  many  cases. 

Swett 3  thinks  that  phthisis  is  more  often  due  to  pleurisy 
than  to  pneumonia  or  bronchitis. 

Dr.  Learning 4  is  well  and  widely  known  as  an  advocate  of 
the  frequent  pleural  origin  of  phthisis. 

Rindfleisch,5  under  the  head  of"  Pyrogenous  Pneumonia," 
concedes  that  "  pleurisy  may  precede  and  be  the  cause  of  pul- 
monary infiltrations ;  "  the  outer  row  of  infundibuli  are  often 
filled  with  exudation. 

Histology  and  pathology,  as  well  as  observation  of  symp- 

1  Op.  ext. 

2  "  Chronic  Phlegm asise,"  vol.  i. 

3  "Diseases of  the  Chest,"  1856. 

4  "Plastic  Exudation  within  the  Pleura."— Dr.  Brown-SequarcTs  "Ar- 
chives," March,  1873. 

6  "Pathological  Histology,"  p.  417,  American  edition. 
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toms  and  physical  signs,  will  support  this  view.  There  is  an 
intimate  vascular  connection  of  pleura  and  lung,  and  through 
established  adhesions  often  there  is  active  collateral  circula- 
tion ;  thickening  and  adhesions  of  the  pulmonary  pleura  re- 
sult in  irritation  and  hyperemia  of  the  lung.  Persistent  hy- 
peremia results  in  hyperplasia  or  in  infiltration,  which  may 
degenerate  and  become  crude  tubercle.  The  influence  of 
pleural  adhesions,  by  causing  immobility  of  the  lung,  in  favor- 
ing tubercular  processes,  is  stated  in  the  recent  revised  edition 
of  Jones  and  Sieveking's,1  though  regarded  essentially  sec- 
ondary. 

The  usual  location  of  phthisis,  at  the  apex,  accords  with 
the  view  that  pleural  adhesion  may  sometimes  be  its  cause. 
By  inflammation,  the  pleura  is  engorged  and  tumefied,  is  de- 
prived of  its  epithelium,  and  presents  a  villous,  granular  sur- 
face, whose  opposed  walls  are  liable  to  unite. 

This  may  occur  at  once  when  exudation  is  limited -to  sub- 
serous infiltration.  But,  as  a  rule,  there  is  an  escape  of  serum 
or  sero-plastic  matter  into  the  pleural  cavity.  The  liquid  ex- 
udation gravitates  and  keeps  the  middle  and  lower  surfaces 
separated,  but  the  upper  are  collapsed,  in  apposition,  and 
unite  their  granular,  villous  processes.  This  process  of  pleu- 
ritic adhesion  Eindfleisch  compares  to  the  union  of  the  opposed 
walls  of  a  granulating  wound.  Such  adhesions,  when  formed, 
may  be  speedily  ruptured  and  absorbed ;  but,  when  perma- 
nently located  and  organized,  they  are  a  source  of  irritation 
and  restraint  to  the  lung  through  the  person's  future  life. 
Will  not  an  irritation  of  lung-surface,  renewed  eighteen  to 
twenty  times  per  minute,  result  in  pulmonary  hyperemia  and 
progressive  consolidation  ?  Will  not  the  extent  of  peripheral 
nerve-irritation  in  pleurisy  tend  to  depress  the  general  health 
just  as  superficial  burns  and  scalds  are  a  source  of  shock,  and 
extensive  irritable  ulcers  lower  the  innervation  of  the  whole 
body  ? 

The  reduction  of  the  lung  to  a  cirrhotic,  carnefied  state 

1  "  Pathological  Anatomy,"  p.  511,  Jones  and  Sievking,  by  Payne,  Lon- 
don, 1875. 
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by  contracting  thickened  pleura,  the  presence  of  caseous  nod- 
ules in  masses  of  pleuritic  exudation,  are  less  frequent  but  rec- 
ognized dangers  of  pleurisy. 

As  inflammation  of  the  cerebral  meninges,  the  pericardium 
and  peritonaeum  are  sources  of  injury  to  the  organs  they  in- 
vest, so  the  pleura  when  inflamed  may  result  in  consolidation 
of  the  lung. 

Climate,  whose  extremes  and  fluctuations  are  the  immedi- 
ate causes  of  these  thoracic  inflammations,  has  a  direct  relation 
to  the  prevalence  of  phthisis.  It  is  a  disease  of  temperate 
regions,  but  little  known  in  the  colder  and  more  northern 
ones,  and  comparatively  infrequent  in  tropics.  It  prevails 
where  the  temperature  is  most  changeable.  Removal  from 
warm  to  colder  climates,  as  from  the  Indies  to  Europe,  or 
from  the  Southern  to  the  Northern  States  of  the  Union,  often 
develops  it. 

The  United  States  census  for  1S70  shows  the  geographical 
correspondence  of  the  distribution  of  phthisis  with  the  exist- 
ence of  cold  and  changeable  climate.  In  the  different  parts 
of  our  country,  the  mortality  from  phthisis  varies  between 
one-fortieth  and  one-fifth  of  the  deaths  from  all  causes — the 
greater  mortality  coinciding  with  the  colder  localities  and 
those  most  subjected  to  climatic  change.  This  report  affords 
a  controversion  of  the  statistics  of  Forry  and  others,  as  to 
bronchitis.  "We  find  in  California  a  seaboard  district  having 
a  maximum  mortality  from  phthisis,  and  an  adjacent  interior 
where  the  disease  attains  a  minimum. 

"  Phthisis  ab  haemoptoe  "  was  an  expression  frequently 
and  fallaciously  employed,  previous  to  the  scientific  physical 
exploration  of  the  chest ;  and  yet  the  term  is  applicable  to 
many  cases  of  consumption,  in  which  ill-health  and  pulmo- 
nary deposit,  as  indicated  by  physical  signs,  were  preceded  and 
induced  by  an  attack  of  haemoptysis.  Bronchial  arteries,  as 
demonstrated  by  Cammann,1  by  Waters,2  by  Schultze,9  and 

1  Xew  Tori  Journal  of  Medicine. 

3  Prize  essay  on  "Anatomy  of  the  Lungs." 

*  Article  on  "The  Lungs,''  Strieker's  "Histology." 
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others,  return  only  a  part  of  their  contained  blood  to  the  bron- 
chial veins ;  the  remainder  passes — not  by  capillary  anasto- 
mosis— but  by  direct  intercellular  arteries  to  the  branches  of 
the  pulmonary  vein,  and  to  the  left  side  of  the  heart. 

Haemoptysis — usually  bronchial  blood — may  occur  in  per- 
fectly healthy  persons,  whose  lungs  are  intact,  from  excessive 
effort  and  extreme  cardiac  excitement,  but  more  often,  the 
lungs  being  healthy,  as  a  result  of  mitral  insufficiency.  Again, 
any  pulmonary  deposit,  though  of  a  harmless  nature  in  itself, 
may  obstruct  these  intercommunicating  vessels  in  adjacent 
tissues,  causing  a  local  engorgement  of  a  bronchial  twig,  and 
haemoptysis.  Haemoptysis,  from  conditions  of  local  congestion, 
is  often  a  relief  or  positive  benefit,  provided  clotted  blood  be 
not  retained  in  the  bronchi.1  The  lodgement  of  blood  in  the 
bronchi,  from  any  cause,  is  disastrous  to  the  integrity  of  the 
lung,  exciting  local  broncho-pneumonia,  and  exerting  a  septic 
influence  on  the  general  health ;  rapid  infiltration  and  casea- 
tion are  its  frequent  and  fatal  sequelae. 

The  danger  is  well  illustrated  by  the  fact  that  broncho- 
pneumonia often  results  from  the  accidental  entrance  of  blood 
into  the  bronchi,  when  tracheotomy  is  accompanied  by  haem- 
orrhage, or  any  operation  upon  the  throat  is  performed  un- 
der anaesthesia.  Profuse  haemoptysis  demands  arrest,  but  a 
blight  attack  is  less  to  be  feared  than  the  dangers  incident  to 
hastily  checking  it — the  development  of  a  new  focus  of  case- 
ous tubercle. 

Having  thus  reviewed  the  pathology  and  etiology  of  pul- 
monary phthisis,  as  a  basis  of  prevention  and  early  arrest,  we 
may  be  guided  by  two  conclusions : 

1.  Dyscrasia,  or  predisposition,  is  largely  the  cumulative 
result  of  depressing  influences,  which  sanitary  control  and  per- 
sonal regimen  may  diminish. 

2.  Inflammatory  attacks  are  the  chief  exciting  causes  of 
pulmonary  phthisis,  whether  in  the  strumous  or  in  the  previ- 
ously healthy  ;  causes  which  may  be  largely  averted  by  selec- 
tion of  climate,  and  avoiding  the  exposures  which  lead  to 

1  Niemeyer,  vol.  i.,  chap.  xiii. ;  Learning,  u  lice  mopty  sis." 
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them,  or  rendered  trivial  by  constant  care  and  supporting 
treatment. 

Prevention. — The  prevention  of  phthisis  is  a  question — 

1.  Of  public  hygiene. 

2.  Professional  supervision  of  persons  and  families  in 
whose  cases  predisposition — inherited  or  acquired — exists. 

1.  All  public  sanitary  measures,  as  the  prevention  of  over- 
crowding, the  vacation  of  unhealthy  abodes,  the  enforcement 
of  tenement-ventilation,  the  correction  of  defective  sewerage 
and  drainage,  the  public  inspection  of  food,  and  the  removal 
of  all  known  causes  of  blood-poisoning,  will  have  an  ultimate 
influence  in  lessening  the  extent  of  the  dyscrasia,  in  correcting 
the  lymphatic  temperament,  struma,  or  scrofula,  and  an  im- 
mediate influence  in  preventing  the  asthenic  diseases  and  low 
types  of  thoracic  inflammations,  which  may  develop,  during 
convalescence,  the  degenerative  processes  of  phthisis.  The 
sanitary  reforms  in  London  have  increased  the  average  lon- 
gevity from  thirty-five  to  forty-one  years.1  The  favorable 
effects  of  hygienic  conditions  upon  the  very  worst  class  of 
lives  may  be  seen  by  a  study  of  the  various  public  institutions 
for  poor  children.  Asylums  for  foundlings,  for  orphans  and 
half-orphans,  contain  the  offspring  of  parents  who  have  died 
of  phthisis  and  of  other  diseases  engendered  by  privation  and 
vice :  reclaimed  from  homes  of  poverty  and  neglect,  they 
have  inherited  all  the  conditions  of  struma.  Yet  in  one 
institution  there  will  be  a  constant  recurrence  of  scrofulous 
disorders  and  frequent  deaths  from  miliary  tubercle  of  the 
brain,  the  lungs,  or  bowels;  while  another  asylum  may  present 
a  striking  contrast  of  general  good  health,  and  an  exceptional 
occurrence  of  tuberculosis. 

In  a  miniature  community,  then — through  the  agency  of 
diet,  clothing,  exercise,  and  proper  housing  —  meningitis, 
phthisis,  scrofulous  glands,  eczema,  and  purulent  ophthalmia, 
have  been  measurably  controlled. 

In  the  community  at  large,  public  hygiene  will  likewise 
lower  the  scrofulous  or  tubercular  diseases,  exerting  a  marked 

1  Since  1600.    Dr.  Stephen  Smith,  "  Public  Health  Reports,"  1875. 
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effect  on  the  susceptible  organism  of  growing  children,  and  a 
corresponding  influence  upon  adults.  Of  our  adult  foreign 
population,  how  many  there  are  who  can  date  their  pulmo- 
nary trouble  from  the  noxious  exposures  of  the  ship,  and  land- 
ing at  a  season  and  in  a  climate  whose  severities  of  tempera- 
ture they  were  not  prepared  to  withstand !  Native  and  for- 
eign alike  suffe**  from  the  defects  of  the  tenement-house,  the 
factory,  and  the  shop.  The  places  where  the  poor  dwell  and 
work  must  be  purified  by  light  and  air.  There  are  questions 
of  public  hygiene  equally  vital  to  the  rich;  such  are  the 
proper  location  and  building  of  the  home,  the  town,  the  city, 
proper  sewerage,  the  purity  of  the  water-supply,  and  the  hy- 
giene of  the  public  schools. 

2.  The  guidance  of  the  individual  for  the  prevention  of 
phthisis  may  begin  at  birth — the  nursing  and  airing  of  the 
infant,  the  diet  of  the  bottle-fed  and  weaned,  the  manage- 
ment of  first  dentition,  the  treatment  of  summer  diarrhoea,  and 
the  eruptive  fevers,  so  as  to  leave  no  catarrhal  sequelae  or  re- 
duction of  vigor. 

But,  in  those  in  any  way  predisposed,  it  is  at  adolescence, 
in  approaching  maturity,  that  advice  and  direction  should  avail 
most — to  the  too-assiduous  student,  the  youth  ambitious  for 
business  advancement,  the  young  woman  entering  society. 
The  family  history  may  well  be  reviewed,  the  personal  tem- 
perament and  physique  considered,  the  safety  of  the  proposed 
vocation  estimated.  I  believe  it  a  duty  to  dissipate  the  dis- 
couragement which  often  exists  through  a  belief  in  the  power 
of  a  specific,  hereditary  tubercular  taint.  But  it  is  no  less  a 
duty  to  clearly  depict  the  dangers  which  arise  from  incorrect 
habits  of  living,  neglected  action  of  the  lungs,  and  colds ;  and 
to  cast  a  horoscope  of  the  future  which  is  in  store,  unless  the 
preservation  of  health  is  a  constant  study.  I  can  recall  many 
instances  of  most  decisive  results  from  such  advice.  Direc- 
tions as  to  personal  regimen  have  been  followed  in  detail. 
The  diet  is  to  be  judiciously  selected,  easy  of  assimilation,  and 
in  quantity  avoiding  the  excess  which  taxes  the  digestion  and 
loads  the  alimentary  canal,  since  chronic  dyspepsia  and  con- 
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stipation  impoverish  the  blood.  The  value  of  a  healthful 
state  of  the  skin  cannot  be  over-estimated — not  alone  its  clean- 
liness and  functional  activity  in  elimination,  but  rather  its 
normal  temperature  and  perfect  circulation,  as  protections 
from  visceral  congestion.  The  statistics  of  Edward  Smith  1 
on  the  protective  influence  of  proper  clothing  accord  with  my 
experience  in  several  recent  cases,  in  which  covering  the  gen- 
eral surface  in  flannel  accomplished  a  tonic  effect  which  other 
means  had  failed  to  obtain.  The  general  clothing  should  be 
suited  to  the  season,  with  provision  for  adapting  it  to  varia- 
tions of  temperature  from  day  to  day. 

Xo  physician,  who  has  not  made  it  a  business  to  inquire 
closely,  can  be  aware  of  the  irregularities,  the  errors,  and 
neglect  of  the  proper  protection  of  the  body  which  exist  in 
every  class  of  society.  Injudicious  and  too  frequent  bath- 
ing is  dangerously  sedative  to  those  who  are  strumous  or  in 
delicate  health,  and  lack  the  vitality  for  vigorous  reaction. 
The  baths  of  such  persons  should  be  stimulating,  by  the  addi- 
tion of  sea-salt,  and  followed  by  thorough  friction. 

The  full  development  of  the  chest,  and  the  increase  of  its 
expansive  measurement  to  a  proper  standard,  must  be  accom- 
plished either  by  systematized  methods  of  chest-exercise  and 
inhalation,  or  by  a  business  pursuit  which  secures  the  same  re- 
sult. The  flat  surface  must  become  rotund,  and  feeble  respira- 
tory sound  be  replaced  by  the  rhythm  and  volume  and  the 
vesicular  element  which  characterize  its  healthy  state. 

Exercise  and  out-door  life  must  be  secured  in  choosing  a 
vocation — the  life  of  a  farmer  or  horticulturist,  the  profession  of 
mining  or  civil-engineer.  The  gymnasium  is  less  valuable 
than  active  work,  walking,  athletic  sports,  and  riding  on  horse- 
back. Sydenham  is  reported  to  have  said,  "  In  the  treatment 
of  consumption  the  best  physician  is  a  horse,  and  the  best 
apothecary  is  an  ass." 1 

It  is  too  often  true  that,  in  advanced  stages  of  pulmonary 
phthisis,  the  physician  can  do  little  to  control  its  progressive 

1  Edward  Smith,  M  Consumption,  its  Early  and  Remediable  Stages." 
3  Motherby's  Dictionary  of  Medicine,  "  Consumption." 

vol.  n.,  N.  s.  11 
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tendencies.  But  its  early  arrest,  when  presenting  its  first  dis- 
tinctive symptoms  and  physical  signs,  is  to  be  attempted,  and 
in  very  many  cases,  through  persistent  effort,  will  be  accoin-' 
plished.  There  are  both  methods  of  procedure  and  medicines 
which  cure,  or  control  the  progress  of,  the  incipient  stages  of 
phthisis.  These  stages  are  varied  in  nature — in  one  instance 
being  a  purely  local  lesion  of  the  lung,  in  others  complicated 
by  dyscrasia.  Manifestly,  the  treatment  in  either  state  must 
never  be  other  than  supporting.  To  increase  the  nutrition  of 
the  blood,  lessens  the  danger  of  new  inflammatory  deposits, 
and  the  liability  of  those  already  present  to  degenerate.  The 
arrest  of  phthisis,  when  possible,  will  be  chiefly  by  three 
agencies : 

1.  Food — including  those  articles  which  are  most  highly 
nutritive,  and  those  remedies  which  conduce  to  its  thorough 
assimilation. 

2.  Chest-expansion  as  a  means  of  fortifying  the  lung 
against  renewed  inflammatory  attacks. 

3.  Climate. 

The  diet  must  possess  the  qualities  already  enumerated  in 
considering  prevention,  and  digestion  will  require  no  less  the 
stimulus  of  air  and  exercise.  These  may  suffice.  Autopsies  of 
aged  persons  show  in  many  cases  the  proofs  of  spontaneous 
cures.  But  cod-liver  oil,  as  an  agent  of  nutrition,  is  recognized 
as  most  curative  of  all  remedies  for  phthisis.  It  is  the  richest 
of  the  hydro-carbons.  In  dynamic,  or  force-producing  power, 
as  estimated  by  Pavy,1  it  takes  precedence  of  all  other  aliments. 
Cream  will  not  nourish  so  rapidly.  Pancreatic  emulsion  is 
inferior  in  benefit.  It  has  no  substitute.  Of  its  mode  of  ac- 
tion there  are  many  theories.  Certainly  it  increases  the  gen- 
eral nutrition  of  the  blood,  for  its  use  extends  to  other  diseases 
than  phthisis. 

The  residents  of  northern  coasts  who  subsist  largely  on 
fish  and  fats  are  reputed  free  from  tuberculosis.  Bennett 
claims  a  perceptible  decrease  in  the  mortality  from  phthisis 
in  Scotland  since  the  use  of  oil  in  its  treatment. 

1  Pavy  on  "Food  and  Dietetics,"  London,  1874. 
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Cod-liver  oil  may  often  have  its  efficacy  increased  by  other 
remedies.  Phosphates  may  be  incorporated  with  it,  as  sup- 
plying an  element  of  normal  nutrition.  Pancreatine  will  in- 
sure its  digestion  and  absorption.  Alcohol  will  aid  its  as- 
similation in  greater  quantity. 

Campbell,1  Thompson,3  and  Walshe,  state  that  ozone  or 
oxygen,  incorporated  with  oil,  lowers  the  frequent  pulse  fifteen 
beats,  and  aids  nutrition.  Iodine,  a  well-known  alterative  in 
scrofula,  may  be  employed  when  diathesis  exists.  Tonics  of 
every  kind  cooperate  in  the  nutritive  treatment. 

Chest-expansion  is  the  great  means  of  securing  the  func- 
tional activity  of  the  uninvaded  portions  of  the  lung,  and  in- 
suring the  oxygenation  of  the  blood. 

Climatic  treatment  has  for  its  chief  purpose  a  studied 
avoidance  of  colds,  and  their  speedy  resolution  when  acquired. 

Changes  of  residence,  either  temporary  or  permanent, 
with  reference  to  the  benefits  of  climate,  are  permitted  by  the 
circumstances  of  but  few  consumptives.  We  are  forced,  there- 
fore, in  the  majority  of  cases,  to  combat  at  home  the  inflam- 
matory disorders  which  our  severe  winters  excite.  Ammonia 
and  quinine  are  preeminent  remedies  in  accomplishing  this 
purpose.  Ammonia  is  a  diffusive  stimulant,  is  almost  exclu- 
sively eliminated  by  the  lungs,  and  favors  the  escape  of  hyper- 
aemic  products  in  the  form  of  mucus.' 

Quinine  limits  exudation,  reduces  temperature  and  danger 
of  caseation,  and  hastens  absorption  of  inflammatory  products. 

1  Walshe,  "  Diseases  of  the  Lungs." 

2  uBraithwaite,"  part  xi.,  p.  294. 

3  Woods's  "  Therapeutics,"  Philadelphia,  1875,  et  al. 
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The  case  of  "Multiple  Abscess  of  the  Liver,"  which  I 
have  the  honor  briefly  to  report  this  evening,  was  seen  during 
some  part  of  its  course  by  several  Fellows  of  this  Academy,  and 
is  believed  to  possess  some  points  of  rarity  and  interest. 

The  patient — a  widow  lady,  fifty-two  years  of  age,  en- 
gaged during  the  previous  ten  years  in  active  business  pur- 
suits, and  during  this  period  enjoying  good  general  health — 
was  attacked  on  the  3d  of  June,  1873,  after  unusual  indulgence 
in  eating,  with  severe  epigastric  pain  and  persistent  vomiting. 
These  symptoms,  partially  relieved  during  abstinence,  were 
excited  anew  by  every  attempt  to  introduce  even  the  blandest 
form  of  nourishment  into  the  stomach. 

After  a  few  days,  pain  in  the  right  hypochondrium  extend- 
ing around  to  the  back  began  to  be  complained  of,  and  a  slight 
bilious  tinge  appeared  upon  the  skin.  The  bowels  were  con- 
stipated unless  acted  on  by  medicine  or  injections. 

On  June  22d  the  patient  was  seen  by  my  friend  Dr. 
Purple.  She  had  then  been  eighteen  days  sick.  Her  condi- 
tion was  one  of  great  exhaustion.  There  was  also  decided 
emaciation.  From  this  point,  however,  she  began  slowly  to 
improve,  and  by  the  middle  of  July  was  sufficiently  recovered 
to  leave  for  the  country.  Her  convalescence  was  apparently 
perfect.  Subsequently,  for  more  than  a  year,  she  was  in  the 
enjoyment  of  excellent  health. 

On  the  14th  of  September  last  (1874),  nine  months  and 
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three  days  before  her  death,  the  patient  complained  of  pain 
in  the  head  and  back,  with  a  feeling  of  general  malaise  *  said 
she  had  spent  some  time  in  the  park  the  previous  evening,  and 
thought  she  had  taken  cold.  The  following  day  she  felt  as 
well  as  usual.  On  the  16th  she  suffered  an  attack  similar  to 
that  of  the  14th.  In  reply  to  inquiries,  she  said  that  she  had 
never  suffered  from  fever  and  ague ;  but  in  July  of  the  pre- 
vious year  she  had  spent  two  weeks  in  Greenwich,  Conn.,  a 
malarial  district. 

On  the  18th  she  had  a  chill,  followed  by  fever  and  sweating. 
Quinine  was  then  given,  and  the  chills  interrupted  for  the 
time. 

On  the  17th  of  October,  after  partaking  of  a  hearty  dinner, 
the  patient  was  attacked  with  severe  epigastric  pain  and 
vomiting.  During  the  next  ten  days  the  attack  much  resem- 
bled that  of  June  of  the  previous  year,  being  characterized 
by-  occasional  severe  epigastric  pain,  vomiting,  inability  to 
take  food,  rapid  emaciation,  and  loss  of  strength.  There  were 
also  some  pain  and  tenderness  in  the  right  hypochondrium,  and 
paroxysms  of  chills  and  fever,  though  nearly  controlled  by 
quinine,  showed  a  tendency  to  recur  every  second  day. 

Dr.  Purple  saw  the  patient  on  the  28th  of  October,  and 
occasionally  afterward  during  the  next  three  weeks.  At  the 
above  date  a  slight  yellow  tint  had  appeared  on  the  skin, 
which  in  the  following  days  rapidly  deepened  to  that  of  in- 
tense jaundice.  Bile  disappeared  from  the  faeces,  while  the 
secretion  of  the  kidneys,  which  was  scanty,  resembled,  both  in 
color  and  consistence,  bile  rather  than  normal  urine. 

With  the  development  of  jaundice  the  pain  and  tenderness 
in  the  right  hypochondrium  increased,  and  a  chill  came  every 
forenoon  with  an  exacerbation  of  fever  in  the  evening ;  the 
temperature,  as  indicated  by  the  thermometer  in  the  axilla, 
ranging  from  101  i°  in  the  morning  to  103£°  in  the  evening. 
At  this  period  slight  fullness  in  the  region  of  the  right  hypo- 
chondrium was  noticed.  The  free  margin  of  the  liver  extended 
about  two  inches  below  the  cartilages  of  the  ribs,  and  yielded 
on  palpation  a  feeling  of  increased  resistance. 
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At  this  time  the  case  was  regarded  as  one  of  malarial  fever 
which  had  passed  from  the  intermittent  to  the  remittent  type. 
The  jaundice  remained  quite  intense  for  about  a  week,  then 
gradually  declined.  The  pain  and  tenderness  in  the  region  of 
the  liver  diminished,  and  the  fever  abated ;  the  temperature 
during  the  fourth  week  varied  from  100°  to  101°  at  the 
evening  exacerbation.  It  was  during  the  decline  of  the  jaun- 
dice that  a  new  symptom  appeared  which  came  into  some- 
what prominent  notice  during  the  subsequent  course  of  this 
case,  namely  chills,  often  slight,  sometimes  quite  severe,  oc- 
curring with  irregular  intervals,  usually  one  or  two,  sometimes 
three  or  four,  in  the  course  of  twenty-four  hours. 

During  the  third  week  of  November — the  fifth  week  of 
the  attack — the  condition  of  the  patient  was  far  from  prom- 
ising. Chills  were  of  frequent  occurrence.  Coldness  of  the 
extremities  made  necessary  the  application  of  artificial  heat 
during  a  considerable  part  of  each  twenty-four  hours,  while  a 
slight  evening  exacerbation  of  fever  was  followed  by  copious 
sweating  during  the  earlier  part  of  the  night.  There  were 
great  emaciation  and  weakness,  and  marked  sallowness  of 
complexion.  The  lips  showed  great  pallor.  The  pulse  was 
quite  feeble  and  rapid ;  the  tongue  pale  and  dry  ;  a  frequent, 
short,  dry  cough  began  to  harass  the  patient,  her  feet  and  legs 
became  oadematous,  while  the  facial  expression  assumed  such  a 
character  as  to  add  to  the  solicitude  which  the  symptoms  just 
mentioned  had  aroused.  This  condition  of  extreme  prostra- 
tion seemed  partly  due  to  the  patient's  inability  to  take  and 
appropriate  nourishment.  The  stomach  had  been  quite  irri- 
table from  the  first ;  milk,  eggs,  and  alcoholic  stimulants,  it 
rejected  utterly.  Beef-tea  was  the  only  nourishment  taken 
during  the  first  four  weeks,  and  that  in  amount  quite  inade- 
quate. But  even  that  the  stomach  now  rejected  unless  the 
solid  particles  constituting  its  sediment  were  first  strained  out, 
leaving  it  nearly  worthless.  Various  extracts  of  beef  made 
into  tea  were  next  tried,  and  though  tolerated  by  the  stomach 
were  found  in  point  of  nutrition  quite  insufficient.  Beef-tea 
prepared  after  Liebig's  method  was  tried  with  better  success. 
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The  stomach  bore  it  well  and  in  sufficient  quantity.  Its  em- 
ployment at  this  time  seems  to  have  been  the  means  of  rescu- 
ing the  patient.  The  improvement,  however,  was  quite  slow. 
Frequent  chills  still  harassed  the  patient,  and  seemed  to  neu- 
tralize every  tendency  toward  convalescence.  By  the  middle 
of  December,  however,  substantial  improvement  had  been 
made.  The  chills  had  diminished  in  force  and  frequency. 
The  patient  had  gained  in  strength.  During  the  last  two 
weeks  of  December  the  chills  entirely  disappeared,  and  the 
patient  was  able  gradually  to  resume  her  ordinary  diet  of 
solid  food.  From  December  22d  to  January  ISth  the  patient 
had  no  marked  chill,  though  she  noticed  an  occasional  cold- 
ness of  the  extremities,  which  caused  her  to  keep  near  the  fire 
for  an  hour  or  two  at  a  time.  During  this  period,  however,  her 
convalescence  was  quite  rapid.  She  was  free  from  pain,  ate 
heartily,  and  slept  well,  gained  in  flesh  and  strength,  re- 
sumed her  usual  avocations,  and  received  the  congratulations 
of  her  friends  on  her  supposed  recovery. 

On  January  18th  a  chill  occurred.  Quinine,  of  which 
five  grains  a  day  had  been  given  since  January  1st,  was  now 
increased  to  ten  grains,  and,  although  a  tendency  to  the  recur- 
rence of  chills  occasionally  manifested  itself,  yet  during  the 
next  four  weeks,  to  the  middle  of  February,  the  patient  en- 
joyed very  fair  health.  On  February  16th,  after  an  indiscre- 
tion in  eating,  she  had  an  attack  of  indigestion,  which  kept  her 
in  bed  three  days.  From  this  point  during  the  following  four 
months,  to  the  time  of  her  death,  with  some  brief  periods  of 
improvement,  there  was  on  the  whole  a  gradual  and  steady 
decline.  About  this  time  the  irritative  chills  again  made 
their  appearance,  though  slight  and  of  infrequent  occurrence. 
Near  the  1st  of  March,  in  connection  with  an  attack  of  in- 
digestion, the  patient  complained  of  pain  in  the  right  hypo- 
chondrium,  for  which  a  blister  was  applied.  The  pain  was  of 
short  duration,  and  this  was  the  only  occasion  on  which  she 
had  complained  of  pain  since  the  previous  November.  During 
the  month  of  April  there  was  more  frequent  recurrence  of  the 
chills,  with  progressive  loss  of  strength  and  digestive  power. 
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She  found  it  necessary  again  to  relinquish  solid  food  and 
return  to  beef-tea,  which  she  now  took  with  reluctance,  and  in 
quantities  insufficient  to  sustain  life  for  a  prolonged  period. 
About  the  middle  of  May,  increasing  weakness  compelled  her 
to  take  to  her  bed,  from  which  she  scarcely  rose  during  the 
last  four  weeks  of  her  life.  Increased  tenderness  over  the  liver 
was  noticed  some  days  prior  to  the  1st  of  June.  The  abdomi- 
nal muscles  also  at  times  were  remarkably  rigid.  In  the  first 
week  of  June  a  tumor  was  detected  on  the  upper  surface  of 
the  liver,  just  beneath  the  cartilages  of  the  ribs,  which  did  not, 
however,  yield  a  sense  of  fluctuation.  With  the  exception  of 
the  local  symptoms  just  referred  to,  no  new  symptom  ap- 
peared during  the  last  few  weeks  of  life.  Progressive  emacia- 
tion and  increasing  feebleness  seemed  alone  to  mark  the 
progress  of  the  case.  But  little  food  was  taken  during  the  last 
two  weeks  ;  none  during  the  last  forty-eight  hours.  The 
patient's  intellect  remained  clear  until  a  few  hours  before 
her  death,  which  occurred  on  the  morning  of  the  17th  of 
June,  seven  months  and  a  half  from  the  occurrence  of  the 
jaundice,  seven  months  from  the  occurrence  of  the  irregular 
or  irritative  chills,  and  four  months  from  the  time  of  their 
recurrence  in  February. 

The  post-mortem  examination  was  made  fifteen  hours  after 
death — present,  Drs.  Purple,  Clark,  Prescott,  Campbell,  and 
Dana.  On  turning  aside  the  abdominal  coverings,  the  lower 
margin  of  the  liver  was  seen  projecting  about  two  inches 
below  the  cartilages  of  the  ribs,  and  normal  in  appearance. 
On  attempting  to  bring  the  entire  organ  into  view,  it  was 
found  adherent  by  its  superior  surface  to  the  abdominal  wall 
in  front,  the  adhesion  being  about  one  square  inch  in  extent. 
While  this  was  being  broken  up,  although  the  manipulation 
was  quite  gentle,  pus  spurted  from  a  point  on  the  inferior  sur- 
face. When  the  entire  organ  was  brought  into  view,  that 
portion  of  the  superior  surface  which  in  situ  was  covered  by 
the  ribs,  presented  a  striking  appearance,  eliciting  the  re- 
mark, from  one  of  the  gentlemen  present,  that  it  was  clearly 
a  case  of  cancer.    Scattered  thickly  over  this  portion  of  the 
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surface  were  slight  elevations  circular  in  outline,  and  from  one- 
fourth  of  an  inch,  to  an  inch  in  diameter.  Several  of  these 
elevations,  aggregated  more  closely  together,  constituted  the 
tumor  that  had  been  diagnosticated  before  the  patient's  death. 
It  was  of  an  irregularly  oval  outline,  about  two  by  two  and  a 
half  inches  in  diameter,  and  with  an  average  elevation  of  six 
or  eight  lines  above  the  general  surface  of  the  liver.  The 
scalpel  quickly  revealed  the  fact  that  the  elevations  referred  to 
were  abscesses,  and  further  investigation  showed  that  the 
right  lobe  of  the  liver  was  filled  with  abscesses  thickly  dis- 
seminated through  its  entire  extent,  varying  in  size  from  that 
of  a  pea  to  that  of  a  hen's-egg.  The  pus  contained  in  them 
was  light  colored,  and  rather  thin  and  fetid.  The  left  lobe  of 
the  liver  and  spleen  were  normal.  The  right  lobe  of  the  liver 
was  about  two-thirds  of  its  normal  size. 

The  post  mortem  having  definitely  shown  the  case,  at  least 
at  its  conclusion,  to  have  been  one  of  multiple  abscess  of  the 
liver,  dependent  on  portal  infection,  or  portal  phlebitis,  three 
questions  of  interest  present  themselves  :  1.  What  was  the 
source  of  such  infection  ?  2.  At  what  period  did  it  occur  ? 
3.  What  was  the  nature  of  the  chills  which  formed  so  promi- 
nent and  so  persistent  a  feature  in  this  case  ? 

Leaving  to  others  the  general  discussion  of  these  questions, 
I  shall  conclude  the  report  of  this  case  by  mentioning  a  few 
facts  observed  during  the  course  of  the  disease,  which  may  tend 
in  some  degree  to  their  elucidation.  In  regard  to  the  first  ques- 
tion, that  of  the  source  of  the  portal  infection,  unfortunately, 
facts  bearing  on  this  point  are  meagre.  The  circumstance  that 
the  abscesses  were  limited  to  the  right  lobe  of  the  liver,  and 
thickly  disseminated  through  it,  would  seem  to  indicate  that 
the  infection  did  not  enter  the  general  portal  current,  but  only 
that  portion  of  it  distributed  to  the  right  lobe  ;  and  that,  there- 
fore, its  source  was  in  the  liver  itself,  and  not  in  any  other  of 
the  abdominal  viscera.  And  this  view  seems  in  harmony 
with  the  history  of  the  case,  no  symptom  at  any  time  having 
pointed  to  suppurative  or  ulcerative  action  in  any  other  of 
the  abdominal  organs,  while  early  in  the  case  the  symptoms 
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suggested  the  probability  of  suppurative  action  within  the 
liver. 

2.  At  what  period  did  portal  infection  occur  ?  The  history 
of  the  case  seems  to  leave  this  point  in  some  obscurity.  In 
November  there  were  symptoms  of  suppurative  action  in  the 
liver,  pain,  tenderness,  hardness  of  the  liver,  jaundice,  frequent 
chills,  elevated  temperature,  night-sweats,  great  prostration, 
etc.  Then  followed  a  period  of  absence  of  chills,  and  of  partial 
convalescence  ;  then  a  period  of  gradual  decline,  lasting  four 
months.  If  portal  infection  occurred  at  any  period  subse- 
quent to  November,  it  took  place  very  quietly  without  pro- 
ducing marked  impression  on  the  general  system,  or  giving 
rise  to  any  local  symptom  as  far  as  is  known.  As  bearing  on 
the  question  of  an  early  origin  of  the  portal  infection,  there 
is  to  be  noticed  the  very  slow  rate  of  progress  of  the  case 
during  the  last  four  months,  as  indicated  by  the  general  symp- 
toms. It  had  in  general  the  aspect  of  a  case  of  chronic  rather 
than  acute  disease.  During  the  last  three  weeks  when  we 
knew  that  abscesses  of  the  liver  were  present,  the  rate  of  de- 
cline was  as  slow  as  during  the  previous  four  months. 

3.  What  was  the  nature  of  the  chills  ?  Were  they  mala- 
rial, or  symptomatic  of  suppurative  action,  or  in  part  both  ? 

The  chills  commenced  September  14th,  five  weeks  before 
there  was  any  suspicion  of  local  disease.  They  showed  a  ten- 
dency to  recur  every  second  day  throughout  the  entire  course 
of  the  disease,  excepting  a  short  period  in  November,  when 
they  came  every  day.  The  irregular  chills  began  during  the 
decline  of  the  jaundice  in  the  second  week  of  November,  and 
continued  with  greater  or  less  frequency  till  about  the  1st  of 
January,  when  they  entirely  disappeared.  They  reappeared 
about  the  middle  of  February,  and  continued  except  when  con- 
trolled, by  treatment,  to  the  close.  The  effect  of  quinine  in 
controlling  the  chills  was  remarkable.  This  came  especially 
to  notice  during  the  last  three  months.  The  patient  having 
come  to  hate  the  drug  and  the  disease  with  an  almost  equal 
hatred,  on  several  occasions  she  suspended  the  use  of  the 
quinine  for  a  few  days.    The  effect  in  every  instance  was  the 
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same.  The  chills,  which,  while  the  quinine  was  being  used? 
merely  marked  their  time  by  a  short  period  of  discomfort 
would,  on  the  suspension  of  the  medicine,  come  back  with  de- 
cided severity.  A  marked  instance  of  this  occurred  during  the 
patient's  illness.  On  J une  1st  the  patient  had  concluded  to  take 
no  more  quinine.  On  the  evening  of  that  day — -it  being  the 
regular  period — she  had  a  slight  chill.  On  the  evening  of  June 
3d  she  had  a  severe  chill  which  lasted  till  midnight.  Before 
reaction  had  fairly  set  in  a  second  chill  occurred,  more  severe 
than  the  first.  The  following  morning  she  was  found  pulse- 
less, with  icy  coldness  of  the  extremities,  but  in  fair  possession 
of  her  mental  faculties.  Death  seemed  imminent.  She  was 
now  willing  to  resume  the  quinine.  It  was  administered  to 
her  liberally,  and  reaction  gradually  set  in.  After  this  occur- 
rence the  patient  lived  two  weeks,  and  taking  her  quinine 
regularly,  there  was  no  recurrence  of  the  chill. 
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PART  I. 

I  should  be  wanting  in  courtesy  and  respect  if  I  did  not 
respond  to  the  resolution  which  was  passed  at  the  meeting  of 
the  Section  on  Obstetrics  of  this  Academy,  last  June,  to  present 
in  a  more  extended  form  to  the  Academy  the  observations  I 
made  extemporaneously  at  the  meeting  of  tbe  Section  in  May 
last. 

I  was  not  aware,  until  a  short  time  since,  that  your  worthy 
President  desired  that  I  should  occupy  the  first  meeting,  at  the 
opening  of  the  Academy,  after  the  summer  vacation.  I  real- 
ized, from  my  professional  engagements  occurring  out  of  the 
city  for  two  or  three  weeks,  that  I  should  not  be  able  to 
perfectly  fulfill  my  obligations  to  the  Section,  and  I  am  fully 
aware  that  these  observations  are  not  so  complete  nor  so 
thorough  as  I  could  wish. 

The  question  for  consideration  and  discussion  at  the  May 
meeting  of  the  Section  oh  Obstetrics  was,  "  What  is  the  Best 
Treatment  in  Cases  of  Labor  in  Contracted  Pelves  ?  " 

Instead  of  this  general  question,  which  embraces  a  consid- 
erable field,  I  propose  dividing  it  into  two  parts,  viz. : 

1.  What  is  the  best  treatment  in  cases  of  labor  in  con- 
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tracted  or  deformed  pelves,  ranging  from  two  and  a  half  or 
two  and  three-quarters  to  four  inches? 

2.  Is  craniotomy,  cephalotripsy,  or  cranioclasm,  preferable, 
in  a  case  of  labor  when  the  pelvis  ranges  from  two  and  a 
half  or  two  and  three-quarters  to  one  and  a  half  inch,  to  the 
Csesarean  section  ? 

I  intend  this  evening  to  occupy  your  attention  with  the 
first  question,  and  shall  defer  the  second  to  another  opportu- 
nity. Both  questions  are  highly-important,  clinical,  and  prac- 
tical ones,  and  I  trust  the  subject  is  one  which  will  merit  a 
free  discussion  by  the  many  able  and  experienced  obstetricians 
present.  No  point  in  the  wide  field  of  obstetrics  has  at- 
tracted more  attention  than  this  subject,  and  none  where  such 
a  great  difference  of  opinion  has  been  manifested  during  the 
last  fifteen  or  twenty  years. 

We  must  concede  we  are  under  great  obligations  to  our  pre- 
decessors for  the  genius  they  have  displayed  and  the  industry 
they  have  shown  in  investigating  the  importance  of  treatment 
in  contracted  pelves.  So  much  light  has  been  accumulated  at 
the  present  day,  with  the  improvements  of  instruments,  the 
investigation  as  to  the  formation  of  the  different  kinds  of 
deformities  of  the  pelvis,  and  the  mechanism  appertaining  to 
the  class  of  labor  incident  to  their  defects,  that  we  can  look, 
I  believe,  upon  the  treatment  of  contracted  or  deformed  pelves 
from  the  normal,  with  more  confidence  of  success,  especially 
for  the  mother,  than  apprehension.  I  shall  confine  my  re- 
marks and  observations  to  a  few  practical  points  springing 
up  from  my  own  experience,  differing  from  or  affirming 
the  opinions  and  views  of  those  obstetricians  who  have  given 
their  attention  to  this  subject.  To  solve  the  question  be- 
fore us,  as  to  the  best  treatment,  we  shall  have  to  con- 
sider whether  version  or  forceps  be  most  preferable  and  ju- 
dicious, or  what  are  the  advantages  and  success  of  one  over 
the  other? 

Two  important  principles  are  to  be  recognized,  and  these 
should  guide  our  action : 

1.  To  select  such  operations  as  may  conduce  to  the 
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safety  of  the  mother  and  child,  and  avoid  craniotomy  if  pos- 
sible. 

2.  To  deliver  the  patient  with  as  much  ease  and  safety 
and  as  early,  as  correct  and  judicious  treatment  to  her  pelvic 
structures  and  her  future  health  may  require. 

Before  expressing  my  opinion  regarding  these  points,  alio 
me  to  present  the  clinical  history  of  two  cases  of  labor,  and 
which  are  brought  forward  as  typical  of  those  kinds  of  cases 
which  we  occasionally  meet  with  in  active  practice.  One 
occurred  in  a  uniformly  contracted  pelvis,  and  the  other  in 
a  simple  flat,  non-rickety  pelvis.  I  shall  reserve  the  his- 
tory of  a  case  of  kyphotic  pelvis  with  a  diameter  of  only 
one  and  seven-eighths  inch  in  the  inferior  strait,  and  the 
presentation  of  a  double  anchylosed  pelvis,  the  "  Robert  pel- 
vis ;"  and  the  recital  of  a  case  of  labor  in  a  simple  flat  pelvis 
of  two  inches  diameter  at  the  superior  strait,  to  the  time  when 
I  take  up  the  second  part,  or  contractions  from  two  and  a  half 
or  two  and  three-quarters  to  one  and  a  half  inch  in  diameter. 

Case  I.  Simple  Flat  Pelvis. — M.  C,  aged  twenty-one 
years,  was  taken  in  labor  November,  1868,  at  6  a.  m.,  in 
Bellevue  Hospital,  with  moderately  active  pains,  occurring 
every  fifteen  minutes  till  9  a.  m.,  when  the  membranes  ruptured 
and  the  waters  were  evacuated,  the  os  uteri  opened  to  the 
size  of  half  a  dollar.  By  12  o'clock  the  os  uteri  was  nearly 
fully  dilated.  I  visited  the  patient  at  1  p.  m.,  just  previous  to 
my  lecture  at  1  i  p.  m.  A  deformity  of  the  pelvis  was  recognized, 
having  a  diameter,  as  I  supposed,  of  three  inches  at  most; 
the  head  presenting,  and  placed  slightly  obliquely  transverse  at 
the  superior  strait ;  pains  active.  I  decided  to  deliver  the  pa- 
tient by  version.  After  being  fully  anesthetized  by  chloro- 
form, and  afterward  by  sulphuric  ether,  she  was  brought  be- 
fore the  class  in  the  amphitheatre.  External  manipulation 
was  adopted  :  after  raising  the  head  from  the  superior  strait, 
and  bringing  the  breech  down,  the  hand  was  introduced  into  the 
vagina,  when  a  knee  was  recognized  and  version,  by  two  fin- 
gers, accomplished.  During  the  delivery  of  the  body  of  the 
foetus,  the  back  of  the  child  was  made  to  look  posteriorly,  abdo- 
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men  upward  ;  the  occiput  directed  to  the  left  sacro-iliac  space, 
child's  face  looking  slightly  upward,  instead,  as  is  usual, 
downward.  Firm  pressure  was  made  on  the  forehead  of 
the  child,  and  the  occiput  pressed  against  the  latero-poste- 
rior  part  of  the  pelvis  ;  the  posterior  part  of  the  child's  head 
occupying  the  larger  or  the  sacro-iliac  space  of  the  pelvis.  In 
this  position,  by  the  external  pressure  on  the  head,  the  frontal, 
as  well  as  the  occipital,  was  made  to  shelve  some  little  under 
the  parietal  bones,  thus  diminishing  the  long  diameter  as 
much  as  one-quarter  inch  ;  then,  with  firm,  steady  and 
decided  pressure  the  head  was  forced  downward  and  backward, 
while  the  body  of  the  child  was  brought  forward,  when  the 
head  passed  into  the  cavity  of  the  pelvis,  and  the  child  was 
delivered  in  the  ordinary  way  after  version — face  posteriorly, 
back  upward.  The  tilting  obliquely  or  canting  the  head  is 
only  following  the  instructions  we  notice  in  many  cases  of 
labor,  as  it  is  not  always  synclitically  placed.  The  child 
weighed  over  nine  pounds.  The  absolute  measurement  of  the 
child's  head  was  two  and  a  half  inches  bitemporal  after  de- 
livery. The  indentation  was  fully  half  an  inch,  and  the 
child  lived  for  a  few  minutes.  I  am  fully  aware  of  the  uncer- 
tainty of  being  exact  in  the  measurement  of  deformed  pelves 
by  any  instrument  or  finger.  Having  made  trial  of  the  various 
pelvimeters,  I  confess  my  attachment  to  the  use  of  the  finger 
after  the  different  positions  the  patient  may  be  placed  in  for 
examination.  In  my  estimate  I  allowed  more  for  the  thickness 
of  the  soft  structures.    Time  of  delivery,  half  an  hour. 

The  patient  had  no  unfavorable  symptom,  and  progressed 
satisfactorily  to  a  perfect  recovery. 

Case  II.  Generally  Contracted  Pelvis. — March  4th,  1875, 
at  9  a.  m.,  I  was  requested  to  visit,  in  consultation  with 
Dr.  C.  C.  Lee,  Mrs.  S.,  aged  twenty-three,  primipara,  in 
labor,  and  arrived  at  full  term.  She  was  taken  in  labor 
on  the  3d,  and  seen  by  Dr.  Lee  at  11  p.  m.  Labor  had  ad. 
vanced  but  little ;  os  uteri  not  opened.  He  left  her  till 
morning.    Summoned  at  4  a.  m.  on  the  4th  ;  at  6  a.  m.  os  uteri 
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dilated  so  as  to  admit  the  finger,  and  very  thin.  Pains  fre- 
quent and  of  some  severity,  membranes  ruptured,  waters 
evacuated ;  she  remained  in  this  state  till  I  saw  her  at  9  a.  m. 
Chloroform  had  been  administered  on  account  of  the  severe 
pains  and  the  nervousness  of  the  patient.  On  examination 
I  recognized  the  head  of  the  child  presenting,  and  the  occiput 
dipping  into  the  superior  strait  posteriorly.  Head  well  flexed, 
and  covered  by  the  expanded  cervix  ;  os  uteri  opened  to  the 
size  of  a  five-cent  piece,  or  seven-eighths  of  an  inch.  Full  dose 
of  laudanum  ordered,  forty  to  fifty  drops,  to  procure  some  sleep 
if  possible,  and  to  be  visited  at  1  p.  m.  Very  little  sleep  ob- 
tained. Pains  not  so  frequent  nor  so  severe.  As  there  was 
no  improvement  in  the  labor,  patient  restless,  and  the  pulse 
over  100,  it  was  decided  to  aid  the  delivery,  and  for  this  pur- 
pose to  apply  my  long,  small,  thin-bladed  forceps  (Fig.  3),  in- 
stead of  resorting  to  the  dilators,  or  by  manipulation  on  the 
cervix  with  the  finger  in  stretching  the  os  uteri.  She  had  now 
been  in  labor  twenty-two  hours,  and  seven  hours  from  the  rup- 
ture of  the  membranes ;  os  uteri  the  same  size  as  it  was  at  6  a.  m. 
Chloroform  was  administered  at  2  p.  m.  The  small,  thin-bladed 
forceps  applied.  The  forceps  were  selected  in  this  case  as  offer- 
ing an  earlier  relief  than  by  version,  which  latter  could  not 
have  been  accomplished  with  so  much  safety  nor  so  soon,  I 
believe,  as  the  cervix  was  thin  and  not  dilated  to  the  extent 
of  two  inches,  sufficient  to  allow  the  introduction  of  the 
hand,  unless  the  two-finger  turning,  with  external  manipu- 
lation, was  carried  out.  In  fifteen  to  twenty  minutes  the 
cervix  was  sufficiently  expanded  to  withdraw  the  small-bladed 
forceps,  and  apply  a  stronger  and  larger  instrument,  the  os  hav- 
ing a  diameter  of  two  inches,  with  the  occiput  partly  through 
the  cervix.  It  was  at  this  stage  I  suspected  a  uniformly  con- 
tracted pelvis.  Traction  was  made  slightly  downward  and 
backward.  During  the  traction  with  the  large  forceps,  the 
cord  came  down  two  or  three  times  and  was  easily  replaced. 
As  fully  three-quarters  of  an  hour  had  elapsed  since  the  trial 
of  the  forceps,  and  no  advance  having  been  made  in  the 
further  descent  of  the  head  in  the  cavity,  the  child  being 
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dead,  with  the  consent  of  the  husband  and  the  concurrence 
of  Drs.  Lee  and  Smith,  embryotomy  was  performed.  It  was 
apparent  the  pelvis  was  uniformly  contracted,  with  a  dia- 
meter of  about  three  and  three-quarters  inches;  and  as  there 
was  no  prospect  of  her  being  delivered  in  any  other  way, 
the  head  was  perforated  with  the  forceps  on,  brain  evacuated, 
and  traction  made,  and  the  child  delivered  in  fifteen  minutes. 
Time  of  operation  one  hour  and  three-quarters  ;  child  weighed 
eight  pounds.  There  was  some  slight  pelvic  irritation  after- 
ward for  a  day  or  two,  and  the  patient  recovered  perfectly. 

It  is  my  impression  that  there  could  have  been  no  better 
course  adopted  than  this,  if  we  desired  the  delivery  of  the 
patient  in  the  condition  the  os  uteri  was  in.  It  illus- 
trates clearly  to  my  mind,  and  from  the  experience  I  have 
had  in  the  early  application  of  the  forceps,  that  greater 
benefit  will  result  not  only  to  the  mother  and  the  child,  as 
by  delay  and  procrastination,  more  unfavorable  symptoms  may 
arise  which  would  tend  to  the  unfortunate  issue  of  the  case. 
I  have  never  seen  any  bad  results  in  the  application  of  the 
forceps  in  like  cases,  and  some  of  the  patients  have  been  in- 
spected ocularly  soon  after  delivery.  On  the  other  hand, 
two  perfect  and  complete  circular  amputations  of  the  whole 
vaginal  portion  of  the  uterus  have  occurred  under  my  super- 
vision, when  the  delay  and  neglect  to  use  the  forceps  was  evi- 
dent. In  both  these  cases,  the  vaginal  portion  was  examined 
and  measured,  in  one  in  some  parts  one  and  a  half  inch,  and 
in  the  other  one  inch.  In  a  third  instance  the  measurement 
was  three-quarters  of  an  inch. 

In  July  I  saw,  with  Dr.  J.  P.  White,  a  case  of  eclampsia 
in  a  case  of  pregnancy  of  eight  and  a  half  months.  The 
convulsion  was  very  severe,  the  patient  remained  comatose 
for  three  days,  and  for  a  time  was  partially  paralyzed,  but  recov- 
ered perfectly.  In  this  case  labor  was  instituted,  and  the  con- 
:raction  of  the  pelvis  could  not  have  been  more  than  three  and 
r,hree-quarters  inches.  The  child  was  obliged  to  be  sacrificed 
in  this  case  also.  The  history  I  have  given  of  the  cases  of  uni- 
formly contracted  pelvis,  as  well  as  in  the  one  I  shall  relate  in 
vol.  n.,  n.  s.  12 
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a  kyphotic  pelvis,  occurred  on  the  same  day,  and  required  the 
same  treatment  in  this  early  stage  of  labor.  It  is  an  innova. 
tion  which  may  appear  injudicious  and  culpable,  if  we  are  to 
receive  the  opinions  of  the  older  as  well  as  the  latest  authori- 
ties of  the  obstetric  art.  If  authorities  had  been  the  guide 
for  myself  in  the  treatment  of  these  cases,  at  this  early  stage  of 
labor,  as  well  as  in  many  others  I  have  seen  for  several  years, 
I  fear  I  should  not  have  met  with  so  favorable  a  result  as  the 
issue  presents,  for  the  mother,  as  the  contingencies  of  delay 
would  have  imperiled  the  lives  of  the  mothers  still  more.  To 
obey  the  dicta  of  those  whose  views  are  accredited  with  Na- 
ture's handiwork,  would,  I  believe,  as  it  has  been  in  a  great 
many  instances,  the  silent  sacrificial  act,  the  death  of  both 
mother  and  child.  I  am  aware  the  views  I  hold  conflict  with 
the  highest  authorities,  but  I  have  presumed  for  many  years 
to  differ  on  this  point  from  them  and  avoid  tradition.  Let  us 
hear,  to  lead  off,  what  my  preceptor,  Dr.  Meigs,  says :  "  The 
os  uteri  must  be  dilated  and  gone  up  over  the  child's  head. 
A  man  should  hardly  be  justified  who  inserts  his  forceps 
within  the  os  uteri,  he  must  wait  until  the  circle  can  no  more  be 
felt."  Dr.  Bedford  says :  "  To  attempt  to  introduce  the  blades 
of  the  forceps  into  an  undilated  os,  would  in  my  opinion,  be 
but  a  passport  to  the  death  of  the  patient,  for  admitting  the 
possibility  of  the  introduction  of  the  instruments,  would  not 
the  traction  necessary  for  the  delivery  of  the  head  be  almost 
followed  by  the  rupture  of  the  uterus  ?  "  Dr.  H.  Miller  says : 
"  1.  If  the  whole  of  the  os  uteri  can  be  felt,  no  matter  how 
large  the  circle  may  be,  or  even  if  the  half  of  it  can  be  easily 
reached  by  the  fingers,  there  will  be  contusion  of  it  by  the  for- 
ceps, and  danger  of  craniotomy. 

"  2.  The  head  of  the  child  must  have  descended  into  the 
excavation,  and  the  os  uteri  widely  dilated." 

Dr.  Hodge :  "  The  os  uteri  should  be  fully  dilated,  or  at 
least  easily  dilated." 

Yelpeau  :  "  The  os  uteri  should  be  completely  dilated  for 
a  greater  or  less  period  of  time." 

Chailly  the  same. 
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Cazeaux,  my  preceptor :  "  The  dilatation  or  dilatability  of 
the  os  uteri  is  even  more  indispensable  here  than  in  the  case 
of  version,  and  we  must  be  cautious  that  this  condition  exists." 

The  three  latest  authorities  on  this  point  are  Leischman, 
Schroeder,  and  Barnes. 

Barnes  says  :  "The  cervix  must  be  fully  dilated"  (p.  89)  ; 
"  also  os  when  three  fingers  can  be  introduced,  say  two  and  a 
half  inches." 

Leischman  :  "  A  complete  dilatation  of  the  os  uteri  is 
indeed,  in  a  sense,  absolutely  essential,  and  it  is  certain  that  a 
greater  degree  of  dilatation  is  necessary  for  the  forceps  than 
for  any  other  of  the  operations  for  delivery."  He  says, 
agreeing  with  Ramsbotham,  that  u  there  may  be  cases  where  it 
is  only  one  and  three-quarters  inch  dilated." 

Schroeder  (American  edition,  1874,  p.  174)  remarks :  "  The 
cervix  uteri  must  be  obliterated,  and  the  os  so  far  dilated  that 
the  head  can  easily  pass  through  it."  As  Schroeder' s  views 
are  the  latest  German  opinion  on  this  clinical  and  practical 
point,  I  will  state  them  further :  "As  regards  this  condition 
of  the  os,  the  forceps  may  be  applied  in  an  urgent  case,  as 
soon  as  the  blades  can  be  passed  through  the  os  from  an  inch 
and  three-quarters  to  two  inches  ;  in  case  of  contracted  pelvis, 
from  two  and  a  half  to  three  and  a  half  inches.  When  the 
os  is  as  yet  little  dilated,  and  while  the  dilatation  continues, 
it  is  fixed  there,  and  the  progress  of  the  head  is  retained  for 
a  long  time ;  even  then,  there  is  no  active  interference  re- 
quired, unless  the  state  of  the  mother  demands  it.  The  forceps, 
in  most  cases,  proves  of  no  avail,  and  nothing  more,  therefore, 
remains  but  to  let  the  child  die,  and  thus  facilitate  the  de- 
livery for  the  mother  by  perforation  of  a  dead  child." 

Dr.  W.  Goodell,  of  Philadelphia,  in  his  remarks  before 
the  Obstetrical  Society,  June  26,  1872,  says  that,  as  a  rule, 
he  "  waited  for  the  os  to  dilate,  or  to  be  dilatable  ;  but  he  ap- 
plied them  as  a  dilating  wedge  to  a  rigid  os." 

Dr.  George  Johnson,  late  Master  of  the  Rotunda  Mater- 
nity Hospital,  has  been  accustomed  to  apply  the  instruments 
when  the  os  uteri  is  an  inch  and  six-eighths  in  diameter,  for 
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the  last  four  or  five  years,  with  the  ordinary -si  zed  forceps 
(Barnes's),  and  which  form  of  forceps  could  not  be  used  with 
safety  in  the  small  size  of  the  os  uteri  as  can  my  own.  I  present 
two  diagrams,  one  taken  from  Dr.  Johnson's  Sixth  Clinical  Ee- 
port,  and  one  of  my  own,  showing  the  form  of  the  blades  of  the 
instruments  and  the  space  each  requires,  and  in  which  it  can  be 
introduced.  (See  Figs,  1  and  2.)  I  need  not  enlarge  further  on 
this  point,  with  the  exception  of  saying  that  in  some  of  the  cases 
after  the  early  application  of  the  forceps  into  the  cervix  uteri 
when  it  has  been  dilated  from  one  to  two  inches,  the  object  of 
the  application  of  the  forceps  was  simply  for  the  instrument  to 
retain  the  head  of  the  child  in  contact  with  the  os  uteri  during 
and  after  a  pain,  and  in  some  cases  aid  in  flexing  the  head  when 
the  vertex  presents,  so  that  the  occiput  may  be  put  in  apposi- 
tion with  the  os  tincae,  and  thus  become  the  natural  dilator  of 
the  cervix. 

The  simple  flat  pelvis,  non-rickety,  as  well  as  the  uni- 
formly contracted,  are  the  class  of  pelves  we  are  more  generally 
called  to  treat,  and  they  are  confined,  not  to  the  lower  classes 
of  society,  but  in  the  higher  walks  of  life.  I  have,  however, 
met  with  the  obliquely-ovate,  the  funnel-shaped,  and  the 
kyphotic  pelvis.  I  present  for  inspection  to  you  a  pelvis  of 
the  simple  flat  order,  and  the  cranium  of  a  child  which 
was  delivered  in  Bellevue  Hospital,  by  version,  and  whose 
case  I  have  related,  giving  a  measurement  of  two  and  a  halt 
inches  in  diameter,  with  indentation ;  and  another  child's  era 
nium  delivered  naturally  through  a  uniformly  contracted  pel- 
vis of  three  and  a  half  to  three  quarters  inch. 

The  contrast  in  the  form  and  shape  of  these  crania  is  very 
decided,  giving  an  illustration  of  the  character  of  the  deformity 
of  the  pelvis,  which  is  also  very  clear  and  significant  as  to  the 
method  of  treatment  which  we  have  considered  as  appropriate. 

I  believe  these  kinds  of  pelves  are  frequently  overlooked, 
and  when  the  delivery  is  tedious  and  slow  the  labor  is  classed 
under  the  type  of  tedious  labor,  especially  if  it  is  an  occipito- 
posterior  presentation  of  the  child's  head,  while  in  reality  the 
cause  was  a  uniformly  contracted  pelvis  of  three  and  a  half 
or  three  and  three-quarters  inches  in  diameter. 


Fig.  3. 
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It  is  not  the  kind  of  deformities  only  we  have  to  deal 
with,  but  other  considerations  should  influence  our  treat- 
ment. We  are  not  to  be  unmindful  of  the  more  or  less 
advanced  state  of  gestation,  variation  in  the  size  of  the 
child's  head,  its  body,  male  or  female,  its  state  of  life  or  death, 
the  presentation,  the  more  or  less  regular  position,  the  capacity 
for  moulding  of  the  head,  owing  to  its  flexibility  or  a  more  or 
less  perfect  ossification.  On  the  part  of  the  mother  a  more 
or  less  powerful  contraction  of  the  uterus,  more  or  less  ener- 
getic action  of  expulsion,  a  variable  inclination  of  the  pelvis, 
sometimes  the  long  axis  of  the  child's  body  to  the  long  axis  of 
the  uterus,  or  a  greater  or  less  amount  of  laxity  of  the  nervous 
system,  and  the  time  of  labor — all  these  are  so  many  impor- 
tant circumstances  which  may  and  do  change  the  result  of  the 
labor  to  such  a  degree  that  the  indications  derived  from  the 
pelvic  contraction  are  themselves  susceptible  of  great  modifi- 
cation in  the  kind  of  treatment,  version,  or  the  forceps,  and 
the  success  of  it.  It  is  therefore  evident  that  it  is  not  entirely 
in  the  faulty  confirmation  of  the  pelvis  that  the  treatment 
lies,  but  it  is  the  last  one  of  the  elements  in  the  solution  of 
the  problem;  still  there  is  no  doubt  the  difficulties  of  labor 
generally  bear  relation  to  the  extent  of  the  osseous  deformity. 

The  principal  point  of  importance  to  consider  is,  What  are 
the  character  and  formation  of  the  pelvis,  which  should 
modify  and  direct  the  course  of  treatment  ?  The  profession 
have  been  too  much  inclined  to  consider  simply  the  contrac- 
tion, as  existing  at  the  antero-posterior  diameter  of  the  supe- 
rior strait,  without  bearing  in  mind  the  presence  or  absence  of 
contraction  in  the  other  portions  of  the  pelvis.  It  is  true  the 
contraction  is  more  generally  recognized  in  the  simple  flat 
pelvis  than  in  the  generally  contracted  one,  and  the  treat- 
ment incident  to  both  of  these  is,  I  believe,  as  a  general 
rule,  entirely  different.  The  pelvis  I  present  to  you  is  a 
most  excellent  specimen  of  the  simple  flat  type,  and  one 
rather  unusual  to  meet  with  —  ample  at  the  sides,  cavity 
natural,  but  decidedly  contracted  in  the  antero-posterior 
diameter  of  the  brim,  of  only  three  inches.    Such  pelves  pre- 
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sent  an  ample  amount  of  space  on  either  side  for  the  occupancy 
of  the  occiput,  and  present  favorable  considerations  for  version, 
while  they  may  be  a  bar  to  the  unsuccessful  application  of 
the  forceps.  The  deformity  in  the  generally  contracted  pelvis 
does  not  admit  of  so  favorable  a  result  by  version  as  by  the  for- 
ceps. The  contraction  is  not  in  one  point  alone,  but  in  all  the 
diameters  of  the  pelvis,  and,  if  version  should  be  accomplished, 
the  space  in  the  cavity  of  the  pelvis  is  not  sufficient  or  ample 
enough  to  allow  of  but  little  if  any  flexion  of  the  head  if  the 
vertex  presents,  to  permit  the  long  diameter  of  the  head  to  be 
changed  to  the  smaller,  the  bitrachelo,  nor  does  it  admit  of 
rotation  taking  place  so  readily  should  the  occiput  be  pos- 
terior, and  which  I  have  in  several  instances  noticed  in  this 
form  of  defect  of  the  pelves,  more  than  in  the  simple  flat. 
Should  the  contraction  of  the  uterus  be  powerful,  steady,  and 
frequent,  the  head  of  the  child  will  be  fashioned  like  the 
cranium  I  have  shown  you,  the  head  being  round,  and  the 
occipital  and  frontal  bones  shelving  under  the  parietal,  dimin- 
ishing the  long  diameter  of  the  head  fully  one-half  or  three-quar- 
ters inch  in  some  cases.  In  a  case  of  labor  in  this  form  of  pelvis, 
which  I  attended  in  April  last,  the  brow  presented,  and,  after 
a  steady,  firm,  and  energetic  action  of  the  uterus,  I  intention- 
ally permitted  it  to  go  on  without  chloroform  for  one  hour ;  the 
head  was  delivered  in  that  position,  with  a  large  caput  succe- 
daneum  on  the  brow,  and  the  vertex  with  the  occiput  pressed 
backward  on  the  neck  like  a  tippet.  In  these  brow-cases,  if 
the  head  does  not  descend,  I  prefer  making  it  a  face-presen- 
tation, instead  of  the  occiput,  and  they  are  sometimes  very 
easily  delivered.  In  this  case,  as  the  pains  were  accomplish- 
ing the  work  well  and  efficiently,  I  allowed  the  uterus  to  ter- 
minate the  labor  without  chloroform,  as  this  agent  would  have 
only  retarded  its  accomplishment. 

The  cases  of  labor  in  the  uniformly  contracted  pelvis  tend 
more  to  the  necessity  and  performance  of  craniotomy,  than  the 
simple  flat  pelvis,  for  the  reasons  which  I  have  adduced. 

This  distinction,  in  a  practical  aspect,  has  not  been  pre- 
sented by  authors  on  obstetrics  in  that  clear  light  which. 
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the  nature  of  the  cases  demands  for  treatment.  Borinsky  has, 
more  than  any  writer,  the  last  few  years,  referred  to  the  subject, 
and  holds  views  analogous  to  those  of  myself.  Schroeder,  al- 
though referring  to  the  subject,  advocates  version  as  the  prop- 
er treatment  in  all  cases  of  contraction  of  the  pelvis.  From 
my  own  experience,  I  consider  the  uniformly  contracted  pel- 
vis nearly  as  frequent  as  the  simple  flat,  non-rickety  pelvis. 

The  treatment  by  version  has,  at  the  present  day,  assumed 
a  more  decided  and  definite  character  since  the  elaborate 
and  able  article  of  Simpson  was  published  in  1847,  addressed 
to  the  profession,  with  that  energetic  spirit  he  always  mani- 
fested when  writing  on  any  important  obstetrical  subject. 
His  deductions  are,  however,  drawn  more  generally  and 
chiefly  from  the  cases  related  by  Lee,  Collins,  Smellie,  Den- 
man,  and  La  Chapelle.  His  own  experience,  if  we  are  per- 
mitted to  judge  from  the  few  cases  he  speaks  of,  must  have 
been  very  limited,  and  he  refers  solely  to  the  simple  flat 
order.  The  principal  object  and  purport  of  his  paper  were 
"  turning  as  a  substitute  for  craniotomy,  and  long  forceps,  and 
to  avoid  the  operation  of  craniotomy,"  as  was  customary  at 
that  time  to  resort  to.  ~No  obstetrician  has  so  clearly  de- 
fined the  practice  which  should  be  adopted  in  cases  of  con- 
traction of  the  pelvis,  and  with  considerable  experience,  than 
Pugh,  of  Chelmsford,  who,  in  1754,  states  that  turning  should 
be  substituted  for  craniotomy,  but  on  this  single  point  Simpson 
makes  no  reference  to  him  in  his  paper. 

Pugh's  language  is  very  strong,  decided,  and  concise  : 
"  Turning  in  practice  is  of  the  utmost  importance ;  it  is  the 
grand  pillar  of  midwifery,  and  operators  that  are  well  versed 
in  it  will  very  seldom  need  the  help  of  instruments.  The  use 
of  instruments  is,  however,  not  to  be  absolutely  rejected  as 
some  authors  have  done,  for  there  are  some  cases  where  they 
are  quite  necessary."  Pugh,  although  a  strong  advocate  for 
version  in  cases  of  deformity — and  he  has  reference  to  the 
same  class  of  cases  as  Simpson — says  that  "  these  are  the  cases 
where  numbers  of  children  lose  their  lives,  and  many  women. 
The  grand  objection  to  turning  with  all  operators  is,  that 
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the  narrowness  of  the  passages  through  the  pelvis,  which  hin- 
dered the  natural  expulsion  with  the  head  foremost,  will  hinder 
its  extraction  when  brought  forth  by  the  feet,  so  that  no  other 
method  but  that  of  opening  the  head  has  been  hitherto  prac- 
tised ;  this  certainly  destroys  the  infant,  but  turning  will  remove 
the  difficulty  without  proceeding  to  so  dreadful  an  operation." 
The  practice  of  Pugh  did  not  receive  the  attention  which  the 
subject  should  have  claimed,  for  we  find  it  not  recognized  from 
his  day  till,  if  I  may  say  so,  it  was  exhumed  by  Simpson, 
and  brought  out  afresh  in  1847.  From  the  time  of  Pugh 
till  1847  the  forceps  were  resorted  to,  and  that  to  a  limited  extent 
by  the  English  authorities,  and  afterward  the  short-handle  for- 
ceps appear  to  have  taken  the  precedence  of  the  long  during 
the  time  of  Denman,  Osborne  and  some  others.  Burns  was 
nevertheless  a  strong  advocate  for  the  long  forceps,  and  scarcely 
refers  to  version  in  these  cases.  He  was  a  decided  opponent 
to  the  laissez  faire  or  wait-system  of  treatment  carried  out 
by  Denman,  Osborne,  and  others.  It  was  especially  recom- 
mended by  Madame  La  Chapelle  and  by  a  few  Germans.  As  a 
method  of  treatment  it  was  rejected  in  France,  and  as  W.  Jones 
says,  "  without  having  been  sufficiently  tested,"  though  sug- 
gested by  Baudelocque,  who  considered  that  the  structures  of 
the  head  of  the  child  are  such  that  it  collapses  more  easily 
in  its  width  and  enters  more  readily  when  the  child  comes  by 
the  feet,  if  it  be  well  directed,  than  when  the  head  comes  first. 
Cazeaux,  in  his  last  edition,  some  four  years  since,  had  changed 
his  method  of  treatment  materially  in  favor  of  version  from  the 
use  of  the  forceps  in  pelves  ranging  from  two  and  three-quar- 
ters to  three  and  a  half  inches.  The  principle  enunciated 
by  Ould  was  precisely  the  same  as  that  of  Pugh,  and  in  its  ex- 
planation he  admits  he  had  no  practical  experience  of  the  fact. 
Simpson,  explaining  the  advantages  of  version,  considered  the 
head  of  the  child  in  its  ensemble  as  a  truncated  cone,  having 
for  its  upper  base  the  biparietal  diameter  of  three  and  a  half 
to  three  and  three-quarters  inches,  and  for  its  lower  base  the 
bimastoid,  two  and  a  half  to  three  and  a  quarter.  The  latter, 
the  bimastoid  representing  the  base  of  the  cranium,  is  a  solid 
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osseous  mass,  and  therefore  irreducible,  while  the  former  is 
elastic  aud  perfectly  reducible  to  the  extent  of  from  one-third 
to  one  half,  for,  owing  to  the  presence  of  the  sutures  and 
fontenelles,  we  must  remember  the  base  will  be  increased  in 
proportion  to  the  size  of  the  child's  head,  and  this  is  the  prin- 
cipal point  of  the  difficulty  to  be  overcome  in  the  direction 
of  the  case,  whether  by  version  or  the  forceps,  or  naturally,  I 
may  add,  for  Xature  has  her  own  beneficent  influence,  and 
teaches  us  sometimes  how  we  should  imitate  her  method  of 
delivery. 

The  explanation  which  Simpson  has  presented  has  not 
been  recognized  as  being  entirely  correct,  and  other  ex- 
planations are  deemed  more  accurate  in  aiding  to  solve  the 
mechanism  of  the  delivery  of  the  child's  head,  in  cases 
of  contraction  of  the  pelvis,  after  the  delivery  of  the  body,  or 
when  the  head  presents.  Hodge's  objection  has  its  practical 
truthfulness,  when  he  says  that  "the  base  of  the  cone  of  the 
head  should  be  located  at  its  superior  part,  the  rear  base  being 
at  the  occipital  extremity,  and  its  apex  at  the  chin  and  not  at 
all  at  the  base  of  the  cranium."  As  bearing  on  this  view  of  the 
subject,  and  as  it  has,  in  some  measure,  aided  me  in  the  manage- 
ment of  difficult  cases  after  version,  and  the  direction  of  the  head 
through  the  superior  strait,  I  will  refer  to  a  case  I  saw  with  Dr. 
J.  Sidney  Crane,  many  years  ago,  among  several  others  of  a  like 
nature,  where  the  pelvis  was  slightly  contracted  at  the  brim, 
about  three  and  three-quarters  in  the  conjugate.  In  two  suc- 
cessive labors,  the  forceps  were  obliged  to  be  resorted  to.  In 
the  last  labor  I  saw  her  with  Dr.  Crane,  and  as  the  labor  had 
continued  for  several  hours,  the  vertex  presenting,  and  no 
advance  toward  delivery,  she  was  delivered  with  the  forceps. 
In  the  third  labor  I  was  requested  to  take  charge  of  her.  When 
her  labor  commenced  I  was  summoned,  and  every  prepara- 
tion made  for  a  like  event  as  before.  I  saw  her  two  hours 
after  the  commencement  of  her  pains.  On  examination  I 
recognized  the  head  presenting  in  a  perfectly  flexed  condition, 
the  occiput  dipping,  as  clear  and  distinct  into  and  through 
a  cervix  about  half  opened,  and  the  head  as  plumb  as  it  could 
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possibly  be,  truly  synclitically,  in  the  right  oblique  diameter ; 
membranes  intact ;  uterine  forces  strong  and  efficient ;  cervix 
thin  and  dilatable.  I  tapped  the  membrane  during  a  pain  ;  the 
head  descended  through  the  cervix,  and  the  child  was  born  in 
a  few  minutes  after ;  the  child  weighed  eight  pounds,  which 
was  as  much  as  her  former  children. 

An  illustration  of  opposite  character  may  be  pertinent  to 
the  subject.  In  some  instances  where  the  deformity  has  been 
slight,  and  the  vertex  (not  the  occiput)  presented,  the  fron- 
tal bone  somewhat  lower  than  the  posterior,  and  the  ap- 
plication of  the  forceps  has  not  succeeded  in  removing  the 
difficulty,  I  have  made  the  vertex,  either  by  the  finger  on  the 
brow,  or  the  right-angle  blunt-hook  on  the  chin,  a  face-pre- 
sentation, the  forceps  was  then  applied  over  the  transverse  or 
smaller  diameter  of  the  head,  three  and  a  half  inches,  instead 
of  as  before  over  the  long  oblique  of  four  and  a  half  inches. 

A  very  instructive  case  of  this  nature  was  operated  on 
in  1870,  in  the  presence  of  Dr.  Baldwin,  President  of  the 
National  Medical  Association,  and  three  or  four  other  dele- 
gates, with  success.  These  illustrations  by  Nature  and  by  art, 
changing  the  relation  of  the  head  in  its  diameter  from  the 
longer  to  the  smaller  diameter  in  some  cases,  tend  to  militate 
against  the  absolute  indications  wdiich  Pugh  and  Simpson  have 
enunciated. 

The  advocates  of  version  assert  as  favorable  for  this  oper- 
ation— 

That  the  head  is  placed  transversely;  is  caught  in  its 
smallest  diameter,  the  bitemporal,  and  that  the  osseous  base 
is  the  first  to  enter  ; 

That  the  bones  bend  in  and  overlap  better,  and  that  it  is 
half  an  inch  less  than  the  biparietal ; 

That  the  cord  can  be  well  and  safely  protected  ; 

That  the  child  can  bear  very  great  strain  with  impunity, 
and  conjoined  with  propulsion  from  above  to  the  extent  of 
two  hundred  pounds  ; 

That,  when  version  fails,  the  operation  of  cephalotripsy  or 
craniotomy  is  no  more  difficult  than  when  the  head  presents. 
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The  objections  to  the  forceps  are — 

That  they  injure  the  structures  of  the  parent,  and  the  head 
of  the  child  ; 

That  they  occupy  the  fronto-occipital  diameter  of  the  head, 
the  head  being  transverse  ; 

That,  when  compression  is  made,  the  diameter  of  the  bi- 
parietal  will  be  increased  or  bulged  out,  and  these  prevent  the 
descent  of  the  head  of  the  child  ; 

That  they  are  merely  tractors,  and  that,  if  compression  is 
made,  the  compression  cannot  be  but  very  little ; 

That  the  forceps  cannot  be  applied  as  early  for  delivery 
as  turning ; 

That  the  cord  may  be  pressed  by  one  blade  of  the  forceps 
on  the  medulla  oblongata. 

From  some  of  these  objections  against  the  forceps  I  must 
dissent,  while  believing  as  I  do  in  the  great  advantage  of  ver- 
sion in  some  cases. 

In  relation  to  the  forceps  being  placed  fronto-occipital,  if 
the  long-curved  forceps  are  used,  this  will  happen ;  but,  as  a 
general  rule,  though  the  head  of  the  child  is  obliquely  trans- 
verse, there  is  ample  space  for  the  blades  of  the  instrument  to 
be  applied,  and  they  will  then  more  usually  take  the  oblique 
position — one  on  the  occipito-mastoid,  and  the  other  on  the 
fronto-orbicular — whichever  position  the  head  may  be  located 
in  the  pelvis,  right  or  left. 

If  we  select,  however,  the  long,  straight  forceps,  the  head 
will  be  grasped  more  in  the  transverse,  with  one  blade  near  or 
over  the  occipitoparietal,  and  the  other  fronto-parietal,  as 
they  cannot  be  applied  directly  anteroposterior. 

That  compression  made  transversely  we  all  admit  will  not 
impart  as  much  injury  to  the  child's  head,  and  that  it  is  safer 
than  propulsion  from  turning  when  much  force  is  used ; 

That  the  mother's  structures  are  not  suffering,  as  the  com- 
pression is  to  be  made,  and  firmly  made,  on  the  child's  head, 
and  thus  in  some  measure  relieving  them  from  pressure  ; 

That  compression  may  be  made  to  the  extent  of  half  an 
inch,  this  being  the  limit  of  the  compression  by  the  instru- 
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ments  as  well  as  in  version,  unless  the  head  is  very  flexible, 
and  as  much  as  we  should  desire  in  the  use  of  them,  if  the 
diameter  ranges  as  low  as  three  and  a  half  inches  ; 

That  full,  firm,  and  decided  compression  is  justifiable,  as 
there  can  be  no  more  injury  done  than  we  witness  in  the  mould- 
ing process  by  Nature  when  the  head  has  been  compressed  as 
small  as  two  and  a  half  inches,  and  living  children  the  result. 

I  will  concede  that  the  compressive  power  of  the  pelvis, 
through  strong  and  expulsive  action  on  the  child's  head,  and 
its  flexibility  in  many  cases,  is  entirely  different  from  that 
of  the  forceps,  which  is  only  in  one  direction,  as*  it  is  in  ver- 
sion from  the  compression  made  by  the  promontory  of  the 
sacrum  on  the  infant's  cranium. 

That  the  reason  which  is  urged  in  favor  of  version  being 
earlier  performed,  is  incorrect,  if  the  ordinary  rules  for  version 
are  adopted :  that  the  cervix  should  be  opened  to  the  extent 
of  two  inches  to  admit  the  hand  to  effect  turning,  will  be 
amply  sufficient  for  the  application  of  the  forceps,  even  if  the 
os  uteri  is  as  small  in  diameter  as  six  or  seven-eighths  of  an  inch. 

But  the  hand  need  not  be  introduced,  for  by  external  ma- 
nipulation and  two  fingers  it  may  and  will  succeed. 

Dr.  Milne,  of  Edinburgh,  who  is  a  strong  advocate  for  turn- 
ing in  cases  of  contracted  pelvis,  and  still  more  so  for  prema- 
ture labor,  remarks,  respecting  the  use  of  the  forceps  in  the 
high  operations  when  the  head  is  at  the  brim  :  "  If  the  head 
will  not  come  down  without  great  force  in  such  cases,  neces- 
sitating great  compression  of  the  cranium,  this  fact  alone  is 
damning  to  the  high  operation.  The  long  forceps  are  of  ne- 
cessity damaging  to  the  mother  and  child,  and  when  unjus- 
tifiably undertaken  will  haunt  the  operator  when  awake  or 
asleep.  The  forceps  ought  not  to  be  used  as  a  compressor, 
but  a  tractor ;  when  you  employ  it  to  squeeze  and  crush  the 
head  you  prostitute  it  entirely.  It  is  true  you  may  with  a 
considerable  fight  extract  a  living  child,  although  reverses 
often  happen.  But,  what  of  the  future  history,  not  to  speak 
of  maternal  injury,  to  which  we  shall  refer?  " 

"  As  regards  the  long-forceps  children — I  mean  their  his 
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tory — not  a  few  practitioners  have  noticed  their  merging  into 
idiocy  from  the  compression  being  great  antero-posteriorly." 
In  the  practical  remarks  I  shall  make  on  the  subject  I  shall, 
from  a  long  and  extensive  experience,  be  constrained  to  take 
conservative  ground,  though  an  advocate  of  such  procedure  in 
cases  we  are  considering. 

If  this  gentleman,  before  he  had  passed  such  denunciations 
on  the  conservative  use  of  the  long  forceps  and  high  opera- 
tions, had  consulted  Hecker  and  Weber  on  the  subject  of  the 
future  condition  of  the  infant  consequent  on  labor,  he  could 
not  have  attributed  to  the  instruments  the  unfortunate  cir- 
cumstances he  has. 

The  dissections  of  these  gentlemen  show  the  important 
fact  that  mechanical  injury  of  the  foetal  head,  neck,  or  trunk, 
is  not  necessary  for  the  production  of  intense  congestion  and 
blood-extravasation  of  the  serous  membranes  of  the  brain, 
spinal  cord,  and  chest.  Ollivier  has  observed  especially,  and 
others  maintain,  that  while  at  natural  birth  the  spinal  cord  is 
perfectly  developed,  the  brain  is  still  in  a  very  rudimentary 
state,  and  consequently  able  to  bear  considerable  disturbance 
without  ultimate  injury  to  its  function.  In  fact,  in  the  new- 
born child,  brain-life  is  entirely  absent.  Dr.  J.  Crichton 
Brown,  in  1860,  attributed  idiocy  sometimes  to  difficult  labor 
solely. 

With  the  strong  denunciation  against  the  long  forceps, 
curved  or  straight,  I  am  compelled  to  assert  that,  having  in  a 
very  large  number  of  cases  operated  with  the  head  at  or  above 
the  superior  strait,  in  public  and  private  practice,  I  have  yet  to 
realize  the  unfavorable  condition,  from  their  application,  re- 
ferred to ;  and  yet  extraordinary  and  great  force,  which  some 
consider  imperative,  I  have  not  resorted  to.  In  version  some 
force  is  called  for,  not  only  on  the  body  of  the  child,  but  the 
head,  by  pressure  from  above  the  pubes.  Has  not  great  force 
been  used  on  the  body  of  the  child,  even  to  the  very  limit  ot 
human  traction  on  the  neck  of  the  child,  so  that  the  tissues  have 
been  heard  to  crack  and  snap  with  the  force  employed  ?  Is 
this  more  mild  in  treatment  than  the  compression  of  the  forceps 
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and  its  results  as  supposed  %  But  are  not  both  these  methods 
justifiable  ?  Can  we  in  the  delicate  position  we  are  placed 
in ;  in  cases  of  this  kind,  with  the  head  of  the  child  grasped 
in  one  instance  by  the  blades  of  the  forceps,  or  the  after-com- 
ing head  nipped  and  compressed  by  the  promontory  of  the 
sacrum,  can  we  hesitate  to  use  that  measure  of  force  which 
may  be  required,  tempered  with  judicious  action  as  to  our 
object  and  experience  from  the  nature  of  the  case — or  shall  we 
wait  for  the  child  to  die  or  the  employment  of  craniotomy  \ 
In  judicious  hands  I  believe  it  to  be  perfectly  correct  and 
right  to  do  so,  for  success  may  crown  our  efforts.  But  in 
the  failure  we  must  adopt  the  alternative,  and  prepare  for  the 
sacrificial  act,  and  save  the  mother. 

Let  us  canvass  some  of  the  facts  presented  to  us  by  a  few 
authorities,  and  among  these  the  latest,  even  if  they  have  been 
referred  to  by  others  : 

Of  the  seventeen  children  reported  by  McClintoek,  of 
Dublin,  delivered  by  version,  nine  died. 

Of  the  nineteen  cases  of  Madame  La  Chapelle,  five  belong 
to  the  class  of  slight  contraction  in  which  all  the  children 
were  saved,  one  mother  only  dying  of  peritonitis. 

In  ten  cases  of  considerable  contraction  all  the  children 
died,  and  four  mothers  died. 

Of  the  nine  cases  of  Dr.  W.  Goodell,  of  Philadelphia, 
eight  children  were  living  and  one  died.  A  most  excellent 
success  under  the  course  of  management  adopted,  with  power- 
ful traction  and  propulsion  from  above  the  pubes  on  the  head 
of  the  child. 

In  Jones's  reported  cases,  of  fifty-one  in  contracted  pelves 
ranging  from  four  to  three  and  a  half  inches,  delivered  by  the 
forceps,  fully  one-half  of  the  children  died,  while,  in  Mc- 
Clintock's  forty-seven  by  version,  nearly  all  the  cases  were 
slightly  contracted  at  the  superior  strait,  being  the  simple  flat 
pelvis,  and  most  of  the  women  had  given  birth  to  their  chil- 
dren by  natural  efforts  before. 

Nevertheless,  in  every  instance  great  force  was  employed 
subsequently  to  turning.     No  reference  is  made  by  Dr. 
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McClintock  to  propulsion  from  above  the  pubes  to  aid  the 
delivery.  In  one  case  powerful  force  was  used  in  order  to 
bring  the  head  into  the  cavity  of  the  pelvis.  Dr.  McClin- 
tock admits  he  is  not  a  strong  advocate  for  version,  and  that 
he  is  no  expert  operator  with  the  long  forceps.  He  thinks  the 
good  opinion  of  the  method  by  version  has  been  exaggerated 
by  its  advocates,  and  that  it  is  only  in  slightly  contracted 
pelves  that  it  can  be  resorted  to  with  any  chance  of  success. 
Dr.  Goodell's  results  are  the  most  favorable  of  all  the  authors 
with  whom  I  am  acquainted.  With  the  amount  of  traction, 
with  the  propulsion  which  was  used,  and  the  success  attending 
it  (although  there  were  much  cracking  and  snapping  of  the 
tissues  of  the  child's  neck  as  he  says),  we  must  admit  the 
children  made  a  narrow  escape  of  their  lives. 

We  are  all  aware  that  the  force  of  traction  upon  a  child's 
neck  may  be  considerable  in  some  instances,  and  that  a  living 
child's  cervical  structures  are  much  stronger  than  a  dead  one's. 
Should  the  remark  by  the  Edinburgh  accoucheur,  that  "  the 
forceps  may  be  considered  as  the  cause  of  producing,  by 
the  compression  of  the  blades,  idiocy,"  and  which  I  have 
referred  to  as  having  very  little,  if  any,  cause  in  establishing  it, 
be  brought  as  an  argument  against  the  use  of  the  long  for- 
ceps in  the  superior  strait,  and  especially  in  deformities  ? 

We  are  not,  however,  to  forget  that  in  version  the  danger 
is  equally  as  imminent,  if  not  more  so  in  some  respects,  for 
the  welfare  of  the  child.  Joerg  asserts  that  immediate  death, 
although  the  heart  continues  to  pulsate  for  several  minutes 
after  birth,  follows  mechanical  injury,  such  as  stretching  or 
twisting  of  the  cervical  vertebrae.  It  is  true  that  children 
may  recover  from  considerable  injury  in  this  situation.  We 
recognize  also,  from  positive  investigation  after  death,  that  the 
future  existence  of  the  child  may  show  affections  of  the  glottis, 
pharynx,  tongue,  lips,  spastic  rigidity  of  the  limbs  in  the  con- 
sequent arrested  development  of  some  of  these  parts,  and  these 
results  may  be  referred  to  injury  at  the  base  of  the  brain 
and  medulla  oblongata.  Little  has  observed  more  than  fifty 
cases  of  injury,  of  mind  and  body,  from  abnormal  parturition, 
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the  subsequent  symptoms  indicating  that  the  brain  and  me- 
dulla oblongata  had  permanently  suffered,  and  the  only  one  of 
the  nervous  centres  which  presented  symptoms  of  lesion  was 
the  medulla  oblongata. 

Looking  at  the  various  reasons  for  the  employment  either 
of  version  or  the  forceps,  for  the  benefit  and  welfare  of  the 
mother  and  child,  considering  the  contingencies  attending 
each  method,  either  of  them  being  elective  operations,  our 
special  object  should  be,  if  possible,  to  avoid  perforation  o 
the  cranium  of  the  child.  It  is  certainly  very  difficult  to 
decide  upon  which  we  shall  elect,  and  we  must  be  guided  by 
the  peculiar  circumstance  of  each  case  which  may  be  presented 
for  our  counsel.  In  the  simple  flat,  non-rickety  pelvis,  version 
may  be  preferable,  but  it  is  not  as  available,  I  believe,  as  a 
general  rule,  in  the  uniformly  contracted  one.  The  powerful 
traction  and  propulsion  which  were  exercised  in  some  of  the 
cases  of  Dr.  W.  Goodell  were  certainly  very  great.  I  shall 
refer  to  case  JSTo.  8,  a  uniformly  contracted  pelvis,  as  one  of 
the  typical  cases  for  this  method.  Dr.  Goodell  says  that  Dr. 
Roberts  and  himself  together  exerted  a  force  of  not  less  than 
two  hundred  pounds;  in  Case  IX.,  simple  flat  pelvis,  of  two 
and  four-fifths  inches,  a  force  of  one  hundred  and  fifty  pounds. 

My  friend  Dr.  Goodell  says  that  exerting  all  the  manual 
strength  he  could  command,  he  has  never  seen  the  body  part 
from  the  head.  I  have  unfortunately  seen  three  instances, 
although  not  the  operator,  and  the  children  had  been  dead 
but  a  few  minutes. 

In  this  class  of  labors,  to  uniting  propulsion  from  above 
the  pubes  with  traction  on  the  body  and  neck  of  the  child, 
Dr.  Goodell  considers  his  success  was  to  be  attributed.  He 
remarks  that,  "so  far  as  I  can  judge  from  the  history  of  the 
cases  from  Simpson,  of  the  delivery  of  a  child  in  a  diameter 
of  2.5  inches,  and  which  was  dead ;  of  Schroeder's  case,  of  a 
living  child,  through  a  diameter  of  2.8  inches;  of  Blot's  case, 
of  three  inches,  and  Taylor's  case  "  (my  own)  of  2|,  as  he  has 
it,  but  which  should  be  2^  inches ;  "  in  none  of  these  cases 
did  the  operators,  excepting  myself,  invoke  the  very  sub- 


New  York  Academy  of  Medicine. 


193 


stantial  help  of  a  propelling  force,  and  hence  the  inference 
is  logical,  that  the  conjunction  of  traction  and  propulsion 
offers  better  results  than  version  in  these  cases." 

In  reply  to  this  remark  of  Dr.  Goodell,  I  must  say  that  I 
have  for  fully  fifteen  years  adopted  this  double  method  of 
treatment  in  these  cases,  and  performed  it  several  times  before 
large  classes  of  students  at  the  Belle vue  and  Charity  Hospi- 
tals. At  the  Women's  Infirmary  the  same  course  has  been 
witnessed  by  many  of  my  friends.  The  specimen  of  the  head 
I  present  to  you  this  evening,  and  which  Dr.  Goodell  refers 
to,  was  delivered  in  this  way  before  &  packed  audience  in  a 
very  large  amphitheatre  at  the  Bellevue  Hospital.  The  head 
was  not  fractured  at  the  time  of  delivery,  but  the  fracture  oc- 
curred from  a  fall  afterward.  The  bones  were  bent  in,  and 
the  specimen  is  one  of  the  most  perfect  illustrations  of  the 
kettle-drum  indentation  you  can  find. 

'  The  indentation  is  more  anterior  to  the  fronto-parietal 
suture.  It  also  demonstrates  that  there  was  no  compression 
of  the  parietal  plates  by  the  sides  of  the  pelvis,  as  they 
are  as  wide  as  when  delivered  naturally,  head  first.  This 
practice  I  claim  no  originality  for.  Pugh,  as  I  stated,  was 
the  able  advocate  for  version,  and  on  this  point  he  records 
his  opinion  as  follows  (Pugh's  "Midwifery,"  1754,  page  53): 
"After  the  body  is  delivered,  keep  your  left  hand  on  the 
neck  still  in  its  place,  never  let  that  go;  direct  the  nurse, 
or  one  of  the  most  handy  women  about  you,  to  get  upon 
the  bed,  kneeling  close  by  the  side  of  your  patient,  with  her 
face  to  you,  and  put  her  hand  under  the  bedclothes,  close  to 
your  patient's  pubes,  with  the  inner  part  of  her  arms  turned 
to  your  patient's  body  ;  then  with  your  right  hand  feel  exter- 
nally for  the  child's  head,  and  the  most  proper  place  for  it, 
not  exactly  over  the  pubes,  but  on  one  side  toward  the  groin  ; 
then  fix  the  hind-part  of  the  palms  of  both  her  hands  upon 
the  child's  head,  bidding  her  press  down  pretty  strongly,  you 
pulling  the  child  at  the  same  time,  and  by  this  method,  and 
with  such  assistance,  I  have  never  once  failed  of  success." 
He  says  still  further :  "  The  child's  head  is  capable  of  being 
vol.  n.,  n.  s.  13 
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moulded  into  many  shapes,  as  the  bones  are  flexible,  and  will 
admit  of  being  bent  a  great  deal  without  any  injury,  or  very 
little." 

I  have  not,  in  my  operations  on  the  after-coming  head, 
used  the  great  amount  of  propulsion,  or  of  traction  on  the  neck 
of  the  child  that  my  friend  Dr.  Goodell  has,  nor  have  I  ever 
applied  to  forceps  operations  the  extraordinary  force  that  has 
been  described  by^onie  writers.  I  believe  that  it  is  absolutely 
necessary,  in  the  management  of  this  class  of  labors,  that  we 
should,  if  version  is  adopted,  try  if  possible  to  adapt  the  head 
Jo  the  largest  part  of  the  pelvis,  which  is  the  sacro-iliac  space. 
Examining  the  cranium  of  the  child  I  have  shown  this  even- 
ing, it  will  be  perceived  that  there  is  no  compression  of  the 
parietal  bones,  and  the  head  is  as  large  and  as  natural,  except 
the  indentation.  It  must  be  apparent  that,  if  a  cranium  of  that 
size  could  be  delivered  through  a  pelvis  with  a  sacro-iliac  space 
as  large  as  that,  though  the  conjugate  was  only  two  and  a  half 
inches,  it  is  probable  that  if  some  other  method  of  managing  the 
head  could  be  adopted  it  might  succeed.  There  are  objections 
to  the  manner  of  delivering  the  after-coming  head  in  these 
cases  in  the  ordinary  way.  The  head  as  I  have  found  has  been 
placed  slightly  obliquely  transverse  and  not  directly  trans- 
verse, as  is  usually  considered.  The  smaller  diameter  of  the 
head,  the  bitemporal,  rests  upon  the  narrow  part  of  the  pelvis, 
the  conjugate.  If  traction,  therefore,  by  one  or  two  fingers 
inserted  into  the  mouth  of  the  child  is  made,  the  superior 
malar  bone  would  be  made  the  larger  part  of  the  head,  and 
would  be  brought  in  apposition  with  the  contraction  and  the 
head  could  not  be  delivered.  The  first  step  to  be  carried  out  or 
adopted  is,  after  the  body  is  born,  and  the  head  is  brought  into 
the  proper  position  and  relation  to  the  pelvis,  the  smaller 
diameter,  the  bitemporal,  is  made  to  correspond  with  the  con- 
traction. The  body  is  carried  backward,  and  the  head  is  to 
be  pressed  downward  and  backward  toward  the  cavity  of  the 
pelvis  with  propulsion  from  above  the  pubes  in  the  same  direc- 
tion as  the  body.  Should  it  be  found  to  be  advancing  ever  so 
little  and  yet  retaining  its  position,  then  by  bringing  the  body  of 
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the  child  quickly  forward  toward  the  pubes  and  making  firm 
and  decided  pressure  on  the  head  downward  and  forward  in 
the  axis  of  the  outlet,  it  will  sometimes  pass  very  easily  and 
quickly  into  the  cavity  and  be  soon  delivered. 

Another  method  may  be  adopted,  which  has  sometimes 
succeeded  in  my  hands,  and  where  the  diameter  has  been  as 
small  as  three  to  two  and  a  half  inches,  if  the  first  method  has 
not  succeeded,  and  there  appears  more  delay  than  we  had  an- 
ticipated, and  to  avoid  craniotomy,  lift  the  body  of  the  child 
as  much  anteriorly  as  it  will  properly  admit  of,  then  with  the 
assistance  from  above  direct  the  posterior  part  of  the  child's 
head  to  the  sacro-iliac  space,  and  press  with  some  force  on  the 
forehead  of  the  child,  the  face  looking  upward.  I  will  illus- 
trate this  method  by  the  recital  of  a  case  which  occurred  at 
the  Woman's  Infirmary.  The  patient  had  a  simple  flat  pel- 
vis, with  a  contraction  of  three  inches ;  she  was  eight  months 
and  one  week  advanced  in  pregnancy.  She  had  been  deliv- 
ered once  before  by  craniotomy  a  few  years  since.  Pre- 
mature labor  was  induced  by  Lazare witch's  method.  When 
the  os  uteri  was  two  inches  in  diameter,  external  version 
was  made  and  the  two-finger  turning  adopted.  The  body 
of  the  child  was  delivered  intentionally  with  the  back  look- 
ing downward,  face  upward,  occiput  to  the  left  sacro-iliac 

.  space.  With  the  valuable  assistance  of  my  friends  Drs.  Bur- 
rall  and  "Ward,  propulsion  was  made  by  pressing  the  posterior 
part  of  the  head  into  the  sacro-iliac  space,  then  downward 
and  backward,  and  traction  forward  in  the  axis  of  the  out- 
let by  having  the  body  carried  upward.  In  a  few  minutes 
the  child  was  delivered  in  a  semi-asphyxiated  state,  and  by 
careful  and  persistent  attention  wras  restored.  Child  weighed 
over  eight  pounds.  This  patient,  eighteen  months  after, 
entered  as  my  private  patient  in  the  Bellevue  Hospital,  at  the 
eighth  month  of  pregnancy,  and  premature  labor  was  induced 

i  by  the  water-bags,  and  she  was  delivered  before  the  class  in 
the  course  of  an  hour  by  the  same  method.  Child  living,  and 
weighed  over  seven  pounds. 

The  application  of  this  manner  of  delivery  is  sanctioned, 
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as  a  general  rule,  in  the  cases  of  the  obliquely-ovate  pelvis,  by 
adapting  the  posterior  part  of  the  child's  head  to  the  largest 
part  of  the  pelvis.  In  my  second  paper  I  shall  have  more  to 
say  on  this  method,  as  applicable  to  more  diminished  pelves. 
Dr.  Goodell  carries  out  the  same  plan  I  first  stated,  only  he 
reverses  the  direction  of  the  body  of  the  child,  I  believe,  by 
bringing  it  first  in  the  direction  of  the  outlet  and  swinging 
the  body  backward  on  the  perinasum,  accompanied  by  propul- 
sion from  above.  Should  this  method  not  succeed,  he  tries 
the  to-and-fro  movement,  or  what  he  styles  the  "pump-handle 
plan."  The  swinging,  to-and-fro  movement  is  especially  re- 
sorted to  by  some  obstetricians  in  the  delivery  of  the  child  by 
the  forceps,  if  gentle  traction  is  not  successful.  The  side-to- 
side  manipulation,  when  the  forceps  are  applied  transversely, 
not  antero-posteriorly,  on  the  child's  head  at  the  superior  strait, 
is  necessary  for  tilting  or  canting  the  head  in  some  cases,  and 
wTill  succeed  in  delivering  the  child,  when  strong  pressure  and 
traction  fail ;  for,  the  tilting  or  obliquely  delivering  the  head, 
independent  of  the  pressure  from  above  and  the  traction  from 
below,  is  the  great  principle  to  effect  the  delivery  of  the  child's 
head  from  its  "  durance  vile,"  in  these  cases. 

I  pass  from  the  treatment  of  version,  to  offer  a  few  remarks 
on  the  forceps. 

As  I  do  not  find  that  the  head  of  the  child  in  these  cases 
is  placed,  as  it  is  generally  believed  to  be,  always  directly 
transverse,  but  slightly  obliquely  transverse,  there  is  sufficient 
room  for  the  application  of  the  long,  straight  forceps,  not  the 
curved,  with  one  blade  in  the  sacro-iliac  field  posteriorly,  and 
over  the  side  of  the  occipital  bone,  and  the  other  in  front  of 
the  acetabula  and  over  the  fronto-parietal  suture,  or  the  side 
of  the  frontal  bone.  If  the  long,  curved  forceps  are  used,  the 
head  will  be  seized  either  slightly  oblique,  or  directly  over  the 
frontal  and  occipito-parietal  bones — in  truth,  directly  on  the 
long  diameter  of  the  child's  head.  As  an  illustration  of  the 
value  of  the  long,  straight  forceps  over  the  curved,  I  will  cite 
the  following  case,  among  others,  of  their  beneficial  use,  and 
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which  induced  me  to  give  them  the  preference  in  these  cases 
over  the  long  curved  ones. 

E.  T.,  aged  twenty-eight  years,  came  into  the  Bellevue 
Hospital  May  4,  1867,  at  6  p.m.  The  os  uteri,  on  exam- 
ination, admitted  the  finger.  At  12  m.,  May  5th,  the  os 
was  fully  dilated.  At  2  p.m.,  membranes  ruptured.  Dr. 
G.  T.  Elliot  saw  her  at  8.30  p.m.  Head  in  the  left  occipito- 
iliac  transverse  position.  Deformity  of  the  pelvis  recog- 
nized. Supposing  that  the  head  was  advancing,  he  left  the 
patient,  and  I  was  sent  for  at  7  a.m.,  May  6th,  and  saw  her 
with  him  at  8.15  a.  m.  Caput  increased.  No  advance  of 
the  head.  No  impaction.  Head  readily  moved  above  the 
brim,  and  the  operation  of  version  quite  feasible,  and  elec- 
tive. Foetal  heart  audible.  We  decided,  after  consultation, 
to  deliver  with  forceps.  The  first  blade  was  readily  applied 
in  front  of  the  left  sacro-iliac  synchondrosis,  the  second  blade 
behind  the  right  acetabulum.  My  friend  and  colleague  was 
accustomed  to  use  his  forceps  with  a  movable  slide,  something 
i  like  Mende's,  so  as  not  to  compress  the  head  of  the  child. 
Strong  efforts  were  made  with  his  curved  forceps  as  tractors,  but 
without  effect.  Craniotomy  being  suggested  by  him,  the  long, 
straight  forceps  were  requested  to  be  made  trial  of.  Applica- 
tion easy.  Compression  made,  and  traction  directly  backward 
and  downward  on  the  perinseum.  In  a  few  moments  the  child 
was  delivered.  Efforts  to  restore  the  child  were  ineffectual. 
Diameter,  three  and  a  half  inches.  Child,  seven  pounds. 
I  am  an  advocate  for  version,  considering  all  the  arguments  in 
favor  of  the  principle,  as  I  believe  it  will  have  to  be  adopted 
in  many  cases,  and  take  the  place  of  the  forceps  if  they  fail. 
.  If  we  accept  the  statement  of  some  authorities,  living  chil- 
dren have  been  delivered  through  pelves  of  two  and  three- 
quarters  to  three  inches  diameter  by  the  forceps.  In  this 
statement,  however,  no  mention  has  been  made  of  the  size  of 
i  the  child,  the  sex,  or  the  flexibility  of  the  head,  or  the  mould- 
ing of  it,  and  therefore  we  cannot  form  a  proper  estimate  of 
their  application  in  pelves  ranging  from  two  and  one-quarter 
to  three  and  one-half  inches.   The  success  of  such  cases  is  in  the 
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opinion  of  various  authors  the  exception  to  the  general  rule. 
Meigs,  Hodge,  Dewees,  Ramsbotham,  Churchill,  Gardien, 
Boivin,  Chailly,  Yelpeau,  have  referred  to  such  cases,  but  they 
give  little  or  no  personal  experience  themselves.  It  is  a  diffi- 
cult task  to  deliver  the  head  of  a  child  at  the  superior  strait 
at  full  term  through  a  pelvis  of  three  and  a  half  inches,  even 
with  the  long,  straight  forceps,  unless  special  circumstances 
favor  it ;  but  it  is  an  extremely  difficult  work  when  it  occurs  in 
a  generally  contracted  one.  I  think  it  better  in  some  cases, 
for  the  reasons  I  have  adduced,  to  adopt  that  course  with  firm 
compression,  than  it  is  to  resort  to  version,  and  then  almost 
certainly  have  to  perforate.  Meigs  gives  no  sanction  to  the 
compression  of  the  head,  and  he  met  with  very  few  cases  of 
deformed  pelvis.  Hodge  is  a  strong  advocate  for  the  forceps, 
and  believes  in  acting  with  firm  and  decided  compression. 
Hour  after  hour  has  been  spent  by  some  in  making  trial  of 
the  forceps,  and  no  success  has  followed  the  effort.  On  such 
treatment  as  that,  comment  is  deemed  unnecessary.  In  none 
of  the  cases  reported,  where  the  forceps  have  been  tried  in 
cases  of  contracted  pelves,  has  the  different  kind  of  pelvis 
been  mentioned.  "We  cannot,  therefore,  draw  or  form  any 
estimate  of  the  valuable  resources  of  version,  which  must  take 
the  precedence  of  either  form  of  forceps,  for  the  forceps  are 
considered  as  ranging  in  their  usefulness  in  pelves  from  three 
and  one-quarter  to  four  and  one-quarter  inches,  and  seldom 
are  applicable  even  in  pelves  of  three  inches.  The  compression 
of  the  child's  head,  if  it  is  well  ossified,  will  be  very  small ; 
but  when  the  flat  bones  are  thinner  and  soft,  the  fontanelles 
large,  and  the  head  small,  then  it  can  be  delivered.  In  some 
cases  the  head  is  small  and  sufficiently  moulded  by  the  forceps, 
but  the  shoulders  and  body  of  the  child  may  be  so  large,  and  the 
traction- force  required  so  considerable,  as  not  to  succeed.  With 
version,  in  cases  of  this  nature,  the  traction  on  the  body  and  the 
propulsion  from  above  the  pubes  are  more  available.  In  some 
cases  I  have  succeeded  with  version  after  I  have  failed  with 
the  forceps,  and  reversely.  I  am  always  unwilling  to  con- 
tinue with  the  forceps — whether  at  the  superior  strait,  or  in 
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the  cavity  of  the  pelvis — very  long  at  a  time,  or  with  very 
strong  efforts,  believing  that  a  withdrawal  of  the  instrument 
and  its  reapplication  in  a  few  minutes  are  best,  even  if  it  is 
three  or  four  times  applied.  Permitting  the  uterus  after  each 
application  to  aid  in  altering  its  position  some,  I  have,  after  a 
while,  been  able  to  deliver  the  child  by  merely  lifting  the  in- 
strument in  the  proper  axis  of  the  pelvis  with  two  fingers.  In 
a  contracted  pelvis — the  simple  flat  pelvis — if  I  have  not  been 
fortunate  in  changing  the  location  of  the  head,  and  there  is  no 
prospect  of  delivery  in  half  an  hour,  I  would  proceed  to  ver- 
sion. In  the  uniformly  contracted  pelvis,  the  forceps  are,  I 
believe,  the  proper  remedy  ;  and  if,  after  a  short  time,  success 
is  not  obtained,  which  it  is  in  many  cases,  it  is  my  firm  convic- 
tion, as  the  occiput  is  more  generally  posterior  in  these  cases 
than  in  others,  embryotomy  will  have  to  be  performed. 

A  slight  reference  to  the  practice  of  the  French  would  not 
be  amiss  at  this  moment.  The  practice  adopted  by  P.  Dubois, 
Depaul,  Pajot,  and  Blot,  in  cases  of  moderate  contraction  is, 
after  waiting  till  the  complete  dilatation  of  the  os,  to  apply 
the  forceps  and  make  moderate  traction.  If  this  proves  in- 
sufficient, the  instruments  are  to  be  removed,  and  not  applied 
again  for  two  hours.  If  no  result  be  obtained,  and  if  a  second 
or  third  application  be  fruitless,  recourse  should  be  had  to  em- 
bryotomy ;  version  is  seldom  entertained. 

To  avert  the  operation  of  embryotomy  has  been  the  spe- 
cial purpose  of  all  these  investigations  and  experiences,  and, 
as  I  remarked  at  the  commencement  of  my  paper,  it  is  our 
duty  in  every  way  to  try  to  save  both  mother  and  child ;  but, 
if  we  cannot  save  the  child,  by  all  means  the  mother. 

In  cases  of  this  character  the  accoucheur's  conscience  and 
responsibility  are  very  greatly  at  stake.  He  is  unable  to  lay 
down  any  immutable  regulations  for  his  guidance.  Is  he  to 
act,  or  is  he  to  forbear  ?  If  he  delays,  the  child  will  be  sacri- 
ficed. If  he  acts  by  either  method,  the  life  of  the  child  is 
in  great  jeopardy,  and  he  must  be  neither  too  rash  nor  too 
dilatory;  for,  by  delay,  many  a  valuable  parent's  life  has 
been  lost.    Some  obstetricians  only  wait  for  the  spontaneous 
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death  of  the  foetus,  before  they  deem  it  right  to  interfere. 
This  course  of  treatment  has  been  advised  by  some  prominent 
accoucheurs,  and  by  one  of  comparatively  recent  date.  The 
laissez-faire  treatment  of  Denman,  Osborne,  and  others,  who 
were  decided  representatives  of  the  procrastination  treatment, 
and  who  wait  for  Nature  to  assert  her  prerogative,  has,  I 
believe,  swept  many  a  mother  from  existence. 


PART  II. 

IS  CRANIOTOMY,  CEPHALOTRIPSY,  OR  CRANIOCLASM,  PREF- 
ERABLE TO  THE  CESAREAN  SECTION  IN  PELVES  RANG- 
ING FROM  ONE  AND  A  HALF  TO  TWO  AND  A  HALF  INCHES  ? 


Read  March  2,  1876. 


The  obligations  I  am  under  to  the  Section  on  Obstetrics  of 
this  Academy,  to  prepare  a  paper  on  the  question  "What 
is  the  Best  Method  of  Treatment  in  a  Case  of  Labor  with 
Contracted  Pelvis  ? "  are  now  to  be  fulfilled.  This  question  I 
have  considered  as  a  general  one,  and  therefore  have  thought 
proper  to  divide  it  into  two  parts. 

The  first  part  I  read  September  16, 1875,  before  this  Acad- 
emy of  Medicine,  and  in  it  confined  my  remarks  to  the  deformi- 
ties ranging  from  two  and  a  half  to  three  and  three-quarters 
inches  antero-posterior.  In  that  paper  I  particularly  referred 
to  two  kinds  of  deformities  which  we  are  every  now  and  then 
meeting  with  in  private  as  well  as  in  public  practice,  and  the 
treatment  applicable  to  each.  Dwelling  upon  the  two  different 
deformities,  I  showed  that  in  the  generally  contracted  pelvis, 
when  the  diameter  ranges  from  three  and  a  quarter  to  three 
and  three-quarters  inches,  and  the  simple  flat  pelvis,  ranging 
from  two  and  three-quarters  to  three  and  three-quarters  inches, 
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the  treatment  ought  to  be  entirely  different.  In  the  simple 
flat  pelvis,  where  the  application  of  the  forceps  after  a  short 
attempt  had  failed,  version  would  be  the  most  appropriate 
method  to  adopt,  under  the  expectation  that  by  traction  on  the 
body  of  the  child  after  version,  with  propulsion  from  above 
the  pubes,  the  child  might  and  could  be  delivered  without 
embryotomy,  while  in  the  generally  contracted  pelvis,  should 
version  be  adopted,  embryotomy  would  have  to  be  performed 
in  some  instances.  I  also  stated  that  in  the  simple  flat  pelvis 
the  long,  straight  'forceps  would  be  preferable  to  the  long, 
curved  ones.  In  the  generally  contracted  pelvis  the  curved 
forceps  are  the  most  efficient  and  suitable  instruments.  I  pre- 
sented two  specimens  of  infants'  crania,  illustrating  the  form 
of  the  head  and  the  moulding  of  these  heads  consequent  on 
the  different  formation  of  the  pelvis,  and  demonstrating  the 
character  or  type  of  the  pelvis.  The  cranium  which  was  de- 
livered naturally  through  the  generally  contracted  pelvis  was 
round,  caused  by  the  overlapping  of  the  frontal  and  occipital 
bones,  by  the  parietal  diminishing  the  long  diameter  of  the 
child's  head  fully  one-half  to  three-quarters  of  an  inch.  In 
the  other  cranium,  delivered  through  a  simple  flat  pelvis  of  two 
and  a  half  inches  antero-posterior,  by  version  and  propulsion 
from  above  the  pubes,  the  head  was  flattened  or  indented  at 
the  junction  of  the  parietal  and  frontal  bones,  which  is  the  usual 
place.  The  dimensions  of  the  child's  head  in  all  the  other 
diameters  were  of  the  ordinary  measurements  of  a  child  at 
full  term. 

The  second  part  of  my  paper  I  enter  upon  this  evening, 
and  shall  consider  the  question,  "  Is  craniotomy,  cephalotripsy, 
or  cranioclasm,  preferable  to  the  Cesarean  section  in  pelves 
deformed  from  one  and  a  half  to  two  and  a  half  inches  ?  " 
and  present  the  history  of  a  case  of  labor  in  a  kyphotic  pel- 
vis of  one  and  seven -eighths  inch  diameter  at  the  inferior 
strait. 

The  question  is  one  of  considerable  moment,  to  which  the 
attention  of  the  accoucheur  should  be  invited,  involving  a  highly 
responsible  position.    "We  are  all  aware  that,  in  natural  labor, 
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the  accoucheur  has  little  else  to  do  than  to  watch  his  patient, 
and  patiently  await  the  termination.  In  obstructive  labors, 
from  any  cause,  and  especially  in  deformed  pelves,  no  matter 
whether  the  pelvis  is  ever  so  slightly  diminished  in  its  antero- 
posterior diameter,  or  of  a  slight  generally  contracted  formation, 
difficulties  soon  manifest  themselves,  and  a  series  of  symptoms 
spring  up,  whi3h  require  all  his  wisdom  to  secure  the  safety 
of  his  patient,  as  a  double  responsibility  rests  upon  him,  for 
two  lives  are  involved.  Under  such  trying  circumstances  the 
accoucheur  will  have  great  cause  for  congratulation  if,  by  his 
most  judicious  efforts,  he  is  able  to  preserve  the  most  valuable 
life — that  of  the  mother.  In  the  whole  range  of  surgical 
and  obstetrical  practice,  there  is  no  occasion  which  calls 
for  more  deliberation,  more  precise  knowledge,  and  a  clearer 
judgment,  than  are  required  to  enable  the  obstetrician  to 
determine  in  difficult  cases  of  labor,  in  deformed  pelves,  how 
long  he  may  trust  to  Nature  without  compromising  the  life  of 
the  mother,  or  entailing  upon  her  an  existence  of  misery 
worse  than  death  itself ;  or,  on  the  other  hand,  to  fix  the  pre- 
cise time  when  he  is  unfortunately  importuned  to  sacrifice  the 
life  of  the  child  for  that  of  the  mother,  or,  by  the  performance 
of  the  Ceesarean  section,  perchance  save  the  child,  and  possibly 
the  mother.  The  several  operations — craniotomy,  cephalo- 
tripsy,  cranioclasm,  or  the  Caesarean  section — have  their  un- 
favorable and  unfortunate  aspects,  and  the  decision  upon  the 
peculiarities  or  circumstances  of  the  case  must  rest  with  the 
judgment  and  experience  of  the  operator. 

In  the  British  Isles  the  profession  are  generally,  though 
with  few  exceptions,  adverse  to  the  Caesarean  section.  Rad- 
ford was  strongly  in  favor  of  it,  especially  if  early  performed, 
even  if  the  "  blackness  of  the  account,"  as  he  styles  it,  of  the 
mortality  consequent  upon  the  operation  was  so  great.  At 
the  time  he  wrote,  in  1848,  the  record  was,  out  of  forty-nine 
women  who  had  been  delivered  by  the  Cesarean  section,  only 
four  were  saved. 

Greenhalgh's  (of  London)  experience  has  determined  him, 
for  the  future,  never  again  to  attempt  delivery  "pervias  natu- 
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rales,"  unless  there  is  fully  two  inches  in  some  part  of  the  an- 
teroposterior diameter  of  the  brim.  He  says  that  cranioto- 
my and  extraction  by  the  crotchet  or  cephalotribe,  in  cases  of 
extreme  deformity  of  the  pelvis,  are  more  difficult  and  prob- 
ably more  fatal  to  the  patient  than  the  Caesarean  section. 

P.  Dubois  believes  that,  H  when  the  contraction  of  the  pelvis 
approaches  two  or  even  two  and  one-fourth  inches,  recourse 
must  be  had  to  the  Caesarean  section."  De  Paul  entertains 
the  same  opinion.  The  Germans,  taking  as  an  exponent 
Schroeder  on  the  subject,  consider  2.1  as  the  extreme  limit  of 
craniotomy,  and  the  Caesarean  section  is,  therefore,  the  sole 
means  of  delivery. 

Schroeder,  however,  remarks  that,  "  as  there  is  a  possibili- 
ty of  another  way  of  delivery  than  the  Caesarean  section  in 
the  highest  degree  of  pelvic  contraction,  it  may  be  necessary 
to  perform  craniotomy,  whether  the  child  be  alive  or  dead." 

Cazeaux  observes  that,  "  when  the  pelvis  offers  at  least 
two  inches  in  its  smallest  diameter,  embryotomy  must  be 
performed,  even  if  the  child  is  alive." 

Leischman  remarks  that,  "  as  ample  proof  has  been  adduced 
that  craniotomy  has  been  successfully  performed  in  contrac- 
tion of  one  and  three-fourths  inch,  and  that  it  may  be  in 
one  and  a  half,  when  the  conjugate  diameter  exceeds  this 
limit,  we  are  in  no  case  justified  in  at  once  deciding  in  favor 
of  the  Caesarean  section." 

Barnes  declares  that  "  it  is  perfectly  unjustifiable  to  neg- 
lect embryotomy,  and  to  cast  the  woman's  life  upon  the  slen- 
der chances  offered  by  the  Caesarean  section."    Out  of 

480  operations  in  England  236  recovered,  244  died.    Ratio,  50  per  cent. 
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The  general  average  of  these  records  would  give  a  mortal- 
ity of  fifty-three  per  cent.  Let  us,  however,  from  this  exceed- 
ingly unfavorable  presentation  of  mortality,  turn  to  that  of  Dr. 
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Harris,  which  is  the  latest  record.  In  his  paper  published  in  the- 
February  number,  for  1872,  of  the  Obstetrical  Journal,  seven- 
teen operations  are  recorded  ;  out  of  these  73f§-  per  cent,  were 
operated  on  the  first  day  and  recovered,  and  261§0-  per  cent,  died ; 
86^-  per  cent,  of  the  children  were  saved  by  operating  early. 

Dufiellay,  of  France,  analyzed  all  the  cases  which  had 
been  operated  on  between  1S45  and  1861.  "Where  the  woman 
had  been  operated  on  early,  before  the  strength  of  the  patient 
was  exhausted,  three-fourths,  or  eighty-one  per  cent.,  recov- 
ered ;  where  marked  symptoms  of  exhaustion  were  manifest, 
only  nineteen  per  cent,  were  successful.  Cazeaux  had  previ- 
ously shown  that,  when  the  operation  is  early  performed,  it 
was  more  successful.  Keyser's  record,  nevertheless,  states 
that  when  the  operation  was  performed  after  the  labor  had 
lasted 

24  hours  there  were  20  recovered,  40f  died. 
24  to  72  hours         34       "       41*  41 
over  72  hours  8       "       21*  " 

62  103* 

Taking  the  same  time  as  to  the  life  of  the  child,  out  of  one 
hundred  and  fifty-eight  cases  operated  on 

After  24  hours,  42  living,  16  died. 
From  24  to  72     "     48     "     24  " 
After  the  72     "     11     "     17  " 

101  57    Nearly  one-half  died. 

This  is  also  the  opinion  of  Eadford.  Keyser's  opinion  does 
not,  with  his  showing,  aid  in  sustaining  the  views  of  Harris 
and  others  as  to  the  earlier  the  operation  the  more  successful 
the  result.  It  will  be  conceded,  when  we  review  the  cases  of 
Cesarean  section,  when  performed  in  the  country,  a  more 
favorable  result  would  be  more  likely  to  occur  than  in  the 
large  cities  or  hospitals.  It  has  been  asserted  by  the  French 
provincial  surgeons  that  three-fourths  or  four-fifths  of  the 
women  who  uuderwent  the  Cesarean  section  recovered.  If 
so,  t^is  would  tend  to  attest  the  views  of  Harris  and  others, 
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-and  therefore  in  patients  operated  on  in  the  country  the  result 
would  be  more  successful  than  in  the  city. 

Pahan  Dufiellay's  favorable  opinion  of  the  Cesarean  sec- 
tion does  not,  however,  seem  to  have  met  with  the  confidence 
of  all  the  obstetricians,  some  calling  in  question  the  method  of 
his  statistics. 

If  the  statistics  of  Dufiellay  and  Harris  are  recognized  as 
bearing  on  the  question  as  to  the  propriety  and  absolute 
necessity  in  extreme  cases  of  deformity  from  whatever  cause 
(for  it  is  not  only  an  operation  of  forced  necessity,  but  one  of 
election),  we  should  only  consider  it  as  indicating  an  approxi- 
mation to  a  probable  mortality.  Still,  they  tend  to  show  that 
not  only  the  Csesarean  section,  but  embryotomy,  and  all  capi- 
tal operations,  as  ovariotomy,  when  performed  early,  especial- 
ly in  the  country,  would  present  a  more  favorable  evidence 
of  success.  It  is  a  very  difficult  task  to  present  a  comparative 
estimate  between  the  operation  of  Csesarean  section  and 
craniotomy,  for  the  operation  of  embryotomy  is  called  for  in 
cases  of  emergency,  as  in  convulsions,  haemorrhages,  and 
other  contingent  circumstances,  and  certainly  should  not  be 
classed  in  a  comparative  investigation.  If  a  comparative  ex- 
amination, between  the  two  operations,  in  contracted  pelves 
of  one  and  three-fourths  to  two  and  one-half  inches,  of  the  an- 
teroposterior, or  transversely  in  the  inferior  strait,  have  been 
recorded,  I  am  not  aware  of  it. 

Hicks  and  Phillip's  have  shown  in  vol.  xiii.,  1872,  of  the 
"  Obstetrical  Transactions  of  London,"  that  the  cases  collected 
from  Lee,  Churchill,  McClintock,  Collins,  and  Pamsbotham, 
and  some  others,  forming  the  statistics  from  the  records  of 
craniotomy  are  unworthy  of  confidence,  and  that  there  are 
but  few  instances  where  the  operator  is  accountable  for  the 
result. 

Ko  one  will  deny  that  the  danger  increases  more  and  more 
rapidly  where  the  smaller  diameter  or  contraction  is  apparent, 
through  which  a  mutilated  foetus  is  to  be  dragged  in  those 
cases,  than  where  the  contraction  is  not  as  great. 

The  cases  requiring  instruments,  until  very  lately,  were 
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delivered  chiefly  by  the  craniotomy  forceps,  or  the  crotchet 
after  perforation,  principally  the  crotchet,  and  generally  after 
long  delay. 

The  success  of  craniotomy  is  very  much  influenced  by  the 
period  at  which  the  operation  is  performed;  by  the  presence 
or  absence  of  complications;  by  the  previous  attempts,  and 
often  repeated,  at  delivery ;  by  the  condition  of  health  of  the 
mother  at  the  time  of  the  operation ;  and  equally  so  by 
the  choice  of  instruments,  the  manner  and  tact  of  operating, 
the  full  comprehension  of  the  relations  of  the  child's  head 
to  the  pelvis,  and  the  correct  principles  of  delivering  it  through 
the  different  straits  of  the  pelvis  after  the  head  has  been  de- 
cerebrated and  crushed. 

Analyzing  these  cases,  and  even  from  the  highest  sources, 
the  unfavorable  results  will  be  traced  to  unnecessary  and  cul- 
pable delay,  procrastination  in  resorting  to  artificial  delivery, 
which  was  put  off  too  long,  or,  if  adopted,  was  continued  till 
the  patient  was  in  a  state  of  extreme  exhaustion,  and  death  the 
result. 

The  excessive  deformities  we  are  considering  diminishing 
the  pelvis  fully  if  not  more  than  one-half  of  its  natural  pro- 
portions, demand  certainly  one  of  the  two  operations ',  either 
the  sacrificial  act  of  the  life  of  the  child,  "  barbarous  and  hor- 
rible," as  it  has  been  termed,  or  the  Cesarean  section  as  the 
dernier  ressort,  with  the  unfortunate  sequences  attending  the 
operation,  even  if  early  performed,  to  the  mother,  whose 
chances,  I  believe,  are  far  greater  than  by  craniotomy  and  its 
.  addenda. 

If  embryotomy  is  to  be  performed,  abandoning  all  hope 
for  the  infant,  our  whole  solicitude  should  be  directed  to  the 
safety  of  the  mother.  To  a  want  of  that  necessary  energy, 
decision,  and  promptness  of  action,  at  the  opportune  moment, 
is,  as  I  conceive,  to  be  attributed  the  unfavorable  and  unfor- 
tunate issue  in  many  cases. 

Charriere,  in  his  excellent  memoir,  in  relating  his  experi- 
ence on  this  point,  says  that,  "  when  had  results  occur,  they 
must  be  attributed  chiefly  to  the  causes  which  require  the 
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accoucheur's  interference,  mainly  in  lingering  and  powerless 
labor,  bad  or  incessant  contractions,  all  of  which  produce  such 
a  state  of  extreme  nervous  exhaustion  as  to  place  the  patient 
in  the  worst  condition." 

The  statistics  of  Dr.  Jones,  of  Paris,  in  1847-'49,  when 
cephalotripsy  was  performed,  show  that  in  pelves  whose 
conjugate  was  not  less  than  two  and  a  half,  out  of  eight 
women,  five  died.  Dr.  Greenhalgh  in  six  cases  ;  diameter 
not  below  two  and  a  half,  five  died.  According  to  Dr.  Munde's 
report  of  the  Vienna  School,  forty-three  cases  of  cephalo- 
tripsy ;  twenty-one  deaths,  fully  one-half ;  in  a  conjugate  of 
two  inches  to  four  inches.  Henning,  out  of  two  hundred  cases 
of  cephalotripsy,  thirty-nine  died,  or  nineteen  and  a  half.  Dr. 
Parry,  of  Philadelphia,  out  of  seventy  cases  collected,  61.43 
per  cent,  recovered ;  fully  one-third,  38.57  per  cent.,  died. 
M.  Joulin  out  of  two  hundred  and  fifty-three  cases  of  cephalo- 
tripsy, representing,  in  mothers  and  children,  five  hundred 
and  six  existences ;  mortality  sixty-five  per  cent. 

On  the  other  hand,  thirty-seven  cases  have  been  collected, 
in  which  the  employment  of  energetic  manual  and  mechanical 
force  was  resorted  to  by  his  compression  forceps.  In  these 
cases  there  were  seventy-four  existences,  and  the  general  mor- 
tality was  not  more  than  forty-three  per  cent.  This  result 
gives  a  difference  of  twelve  and  two-thirds  in  favor  of  ener- 
getic treatment  and  traction. 

By  the  cranioclast  (Rokitansky) :  In  five  cases,  diameter  of 
two  to  three  inches,  all  the  women  recovered  ;  child  five  and 
a  half  to  six  pounds.  Dr.  Parry,  from  the  statistics  of  Harris, 
and  Pah  an  Dufiellay,  on  the  Cesarean  section,  and  his  cases 
of  craniotomy,  considers  there  is  nearly  ten  per  cent,  in  favor 
of  Cesarean  section.    Out  of  the  seventy  cases  I  find 

No  time  is  fixed  in   40  cases. 

From  one  day  to  four  or  five  days  .  21  u 

One  day   5  " 

Uncertain   3  u 

Total   69  u 

The  cases  of  Greenhalgh  were  treated  by  the  perforator  and 
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crotchet ;  Jones  and  the  Yienna  school,  by  the  cephalotribe  ; 
and  Rokitansky's  by  the  cranioclast  of  the  same  school. 

Before  referring*  to  the  case  of  kyphotic  pelvis,  in  a  living 
subject,  that  of  Mrs.  Y.,  I  will  present  you  with  a  cast  for  in- 
spection of  the  Robert  pelvis  of  Cologne.  It  is  a  transversely 
anchylosed,  contracted  pelvis,  diminished  in  every  diameter, 
especially  the  inferior  strait.  It  might  be  taken  for  a  girl's 
pelvis  of  the  funnel-shaped  order.  I  present  this  specimen 
on  account  of  the  inferior  strait  representing  the  outlet  as 
nearly  the  same  as  that  of  Mrs.  Y.  between  the  tuber  ischia, 
although  Mrs.  Y.'s  pelvis  was  in  the  antero-posterior  diameter 
from  the  pubes  of  the  sacrum  to  the  pelvis  one  inch  less ;  coccyx 
bent  up.  It  is  an  exceedingly  rare  specimen  of  deformity  of 
the  female  pelvis,  and  there  are  no  evidences  of  a  constitu- 
tional character  tending  to  a  rickety  or  malacosteon  pelvic  de- 
formity. 

The  measurements  of  the  Eobert  pelvis  of  Cologne  are — 


Antero-posterior  diameter,  superior  strait   3f 

Transverse   2| 

Transverse  (in  the  cavity)   2£ 

Between  tuber  ischia   1| 

"      rami  ischia   If 

"         "    pubes   1 

From  coccyx  to  pubes   4£ 


The  measurement  of  Mrs.  Y.'s  pelvis,  which  was  of  the 
kyphotic  order,  the  promontory  of  sacrum  more  elevated,  as 
is  usual  in  these  pelves,  and  not  reached  by  the  fingers,  was 
presumed  to  be  five  inches.  Left  side  of  the  pelvis  jutting 
inward,  and  narrower  than  the  right  (see  Fig.  3) : 


Transverse  (in  the  cavity)   3£ 

Between  tuber  ischia   1$ 

"      rami  ischia   If 

"    pubes   H 

Coccyx  to  pubes   2f 

The  kyphotic  pelvis  of  Lange — 

Antero-posterior  superior  strait   4£ 

Inferior  antero-posterior   3J- 

Between  tuber  ischia   If 

Half-inch  smaller  than  Mrs.  Vs. 


Fig.  4. 
Normal  Dimensions. 


Kyphotic  Pelvis  (Outlet)  of  Mrs.  V  
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The  transversely  contracted  pelvis  of  Lloyd  Roberts,  of 
Manchester,  England : 

i 

Antero-posterior  diameter,  superior  strait   4 

Anteroposterior  (cavity)  5$ 

Transverse,  superior  strait   3£ 

Transverse  (cavity)   3| 

Antero-posterior  inferior  strait   4f 

Between  tuber  ischia  

"       rami  ischia   1 

Three-quarters  of  an  inch  less  than  the  Robert  pelvis  of  Cologne. 

In  Simpson's  case  of  contracted  pelvis  : 

Antero-posterior  superior  strait   3f 

Transverse   3£ 

Antero-posterior  inferior  strait   3 

Between  tuber  ischia   $ 

From  coccyx  to  pubes   3 


In  this  class  of  deformed  pelves  the  contraction  is  at  the 
inferior  strait  or  outlet,  while  in  the  rickety  or  malacosteon 
pelvis  the  diminution  is  generally  at  the  superior  strait, 
with  amplitude  at  the  outlet.  They  are  the  reverse  of  each 
other.  The  inferior  strait  will  represent  very  nearly  the  ap- 
pearance of  the  superior  strait  of  a  malacosteon  pelvis.  Simp- 
son remarks  in  his  case,  "  that  the  spine  projected  to  a  consid- 
erable extent  at  the  upper  part  of  the  back,  and  again  to  a 
smaller  extent  in  the  sacral  region.  The  capacity  of  the  brim, 
however,  was  not  in  proportion  to  the  three  and  three-quarters 
inches  antero-posterior,  and  three  and  three-quarters  inches 
transverse,  and  collapses  inside  of  the  sides  of  the  pelvis.  The 
outlet  was  only  half-inch  transverse.''  From  the  description 
of  Simpson  I  am  induced  to  believe  that  the  pelvis  was  one 
of  the  kyphotic  order ;  for  Simpson  says,  as  confirming  this 
View,  "  The  osseous  tissues  appeared  too  firm  for  a  rickety  pel- 
vis." In  all  these  cases,  except  my  own,  the  Caesarean  section 
was  performed,  and  the  results  were  unsuccessful — all  dying. 

The  kyphotic  pelvis  is  consequent  upon  some  affection  of 
the  spine  producing  a  kyphosis,  either  in  the  lumbar  region 
or  the  lumbo-sacral  region. 

vol.  n.,  tr.  s.  14 
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The  causes,  as  a  general  rule,  have  been  from  falls  and 
blows  on  the  spine  or  pelvis.  Out  of  eighteen  cases,  fourteen 
were  from  accidents  of  this  kind.  The  absence  of  kyphosis 
and  the  difference  in  the  transverse  diameter  of  the  false  pel- 
vis distinguish  the  double  anchylosed  pelvis  from  the  kyphot- 
ic. If  the  kyphosis  occurs  in  the  lumbo-sacral  region,  there 
is  a  greater  deformity  in  its  form  and  shape  transversely.  The 
pelvis  bas  no  tendency  to  a  rickety  or  malacosteon  type,  although 
in  the  Brussels  pelvis,  and  the  one  by  Mohr,  there  was  some 
mobility  of  the  joints  observed,  as  we  notice  in  some  cases  of 
ramollissement  of  the  joints  during  gestation  in  natural-formed 
pelves.  If  there  is  lordosis  with  kyphosis  the  difficulty  will 
be  aggravated  in  the  superior  strait  or  just  above  the  brim,  and 
give  the  appearance  of  a  spondylolisthetic  pelvis,  that  is 
where  the  lumbar  vertebrae  slide  over  or  down  from  the  sa- 
crum into  the  pelvis.  This  was  the  case  in  the  pelvis  described 
by  Olshausen,  which  was  diminished  in  the  antero-posterior 
diameter  to  three  and  two-fifths  inches,  and  that  of  Gluge, 
of  Brussels,  to  three  and  two-eighths.  The  same  with  Feh- 
ling  and  Hatin. 

There  are  records  of  only  eighteen  women  with  thirty-six 
children,  and  eight  deaths  of  mothers.  In  the  eighteen  cases, 
premature  delivery  was  adopted  in  eight  cases,  and  four  of 
these  had  to  be  delivered  with  forceps.  There  were  full-born 
children  four  times.  Forceps  used  in  ten  cases,  in  two  of 
which  they  were  of  no  avail ;  with  these  two  cases  and  nine 
others,  embryotomy  was  resorted  to.  The  Csesarean  section 
was  twice  performed  ;  one  died,  one  recovered.  Undelivered 
two,  make  fourteen.  Out  of  the  thirty-six  children,  twenty- 
three  died,  two-thirds  during,  or  at  least  by,  the  delivery ; 
thirteen  children  saved. 

I  have  at  present  under  observation  three  cases  of  slightly 
oblique  ovate  pelvis,  consequent  on  coxalgia  in  two,  with  a 
contraction  at  the  inferior  strait  as  small  as  Mrs.  Valentine's, 
and  one  of  these  patients  was  presented  before  the  class  Jan- 
uary 13,  1876 — the  one  on  whom  I  operated  in  1870  success- 
fully. 
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The  final  result  in  all  these  cases  will  be  the  performance 
of  craniotomy  and  cephalotripsy,  as  the  head  of  the  child  can 
enter  the  brim  of  the  pelvis  antero-posteriorly,  while  in  the 
transversely  contracted  or  double  anchylosed  pelvis,  of  the 
type  of  which  I  have  given  you  an  illustration,  the  Cesarean 
section  will  have  to  be  performed.  Out  of  seven  cases  of  this 
nature,  six  operations  were  by  the  Caesarean  section. 

I  was  requested  by  Dr.  Sprague,  March  4,  1875,  to  visit 
Mrs.  Valentine  at  8  p.  m.  Labor  had  commenced  at  11  a.  m.  ; 
pains  every  fifteen  or  twenty  minutes,  slight  and  inefficient. 
On  examination  the  os  uteri  would  scarcely  admit  the  end  of 
the  finger,  the  edge  being  very  thin.  The  head  of  the  child 
was  capped  by  the  expanse  of  the  cervix,  and  jutted  into  the 
pelvis.  As  the  pains  proved  of  little  avail,  she  was  ordered  to 
take  a  full  dose  of  opium  or  morphia,  and  to  be  seen  in  the 
morning. 

.  March  5th,  at  9  a.  m.,  I  met  Dr.  Sprague.  Patient  ob- 
tained some  sleep,  and  the  pains  for  the  last  three  or  four 
hours  occurred  every  fifteen  to  twenty  minutes  ;  they  were 
longer  in  duration  and  seemed  to  have  more  effect.  The  os 
uteri  was  opened  to  the  size  of  a  five- cent  piece,  seven-eighths 
inch  in  diameter.  Next  visit  at  2  p.  m.  As  some  of  the  gentle- 
men I  had  invited  were  prevented  from  being  present,  Dr. 
Sprague  secured  several  of  the  house-staff  of  the  Bellevue 
Hospital,  in  case  it  should  be  deemed  necessary  to  have  as- 
sistance for  the  Cesarean  section,  as  it  was  contemplated  that 
this  operation  would  have  to  be  resorted  to,  by  some  of  the 
gentlemen  who  had  seen  the  case  previously.  At  3  p.  m.  there 
was  no  change ;  os  uteri  the  same ;  head  well  flexed  and  pre- 
senting with  the  occiput  anteriorly.  My  slender  and  narrow 
curved  forceps  were  applied  easily,  the  object  being  to  fix 
the  head  by  means  of  them  against  the  os  uteri,  retain  it  there 
during  and  after  a  pain,  using  but  little  if  any  traction,  as  the 
forceps  could  add  no  additional  width  to  the  head,  and  they 
were  an  efficient  aid  to  Nature.  Without  an  operation  of  this 
kind,  the  head  would  have  remained  some  hours  longer  with- 
out any  advance,  as  we  had  noticed  before.    The  continuance 
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of  the  head  in  this  position  in  the  cervix  would  have  pro- 
duced the  unfortunate  results  consequent  on  delay,  by  pressure 
on  the  internal  organs  and  the  pelvis.  As  the  forceps  were 
safely  applied,  the  reason  for  their  application  was  to  allow  the 
head  to  become  the  dilator  with  their  assistance,  as  it  does 
naturally.  The  cervix  became  expanded  fully  one-half,  if  not 
more,  in  twenty  minutes;  the  thin-bladed  forceps  were  re- 
moved, and  the  larger  and  stronger  pair  of  instruments  I  am 
accustomed  to  use  substituted.  After  gentle  traction  the  os 
uteri  was  more  dilated,  and  the  head  lower  in  the  cavity  of 
the  pelvis  ;  the  cranium  was  then  perforated,  the  cephalotribe 
applied,  and  firm  pressure  with  the  ratchet  made,  and  the  head 
crushed,  till  the  handles  were  in  apposition.  As  the  head  was 
now  in  the  cavity  of  the  pelvis,  the  base  of  the  cranium  could  be 
reached  more  efficiently  to  break  it  if  necessary.  The  cephalo- 
tribe had  accomplished  all  that  was  expected  from  that  instru- 
ment, and  was  removed.  My  right-angle  blunt-hook  (Fig.  8) 
was  then  inserted  into  the  vault  down  to  the  base,  and  the  head 
brought  down  to  the  inferior  strait  obliquely.  Meigs's  forceps, 
with  an  addition  of  four  inches  I  had  made  to  them  (Fig.  7), 
were  then  resorted  to.  One  blade  was  thrust  into  the  cranium 
down  to  the  base,  and,  the  other  grasping  the  head  externally, 
the  head  was  delivered  sideways  without  much  if  any  diffi- 
culty, and  the  body  by  steady  traction  was  soon  born. 

The  delivery  did  not  require  as  much  strength  or  force  as,  if 
any  more  than,  some  forceps  operations  in  generally  narrow 
pelves.  While  waiting  for  the  placenta  to  be  delivered,  a  few 
moments  after  its  expulsion,  a  rapid  and  full  stream  of  blood 
took  place  from  the  uterus,  as  if  a  Croton-water  faucet  had  been 
turned.  Instantly  I  used  very  strong  and  powerful  flagella- 
tion over  the  uterine  region,  with  as  much  force  as  could  well 
be  given  to  a  towel  doubled  up,  saturated  with  ice  water,  and 
as  instantaneously  was  the  haemorrhage  arrested.  The  round, 
globular  uterus  was  now  felt  under  the  hand.  An  electric 
shock  could  not  have  acted  more  efficiently.  (I  much  prefer 
that  the  ice  should  be  finely  crushed  and  placed  in  the  middle 
of  the  napkin,  and  the  two  ends  held  for  application.)    By  this 
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method,  mildly  severe,  I  have  for  many  years  succeeded  in  pro- 
ducing prompt  and  ready  contraction  of  the  relaxed  uterus. 
After  contraction  has  once  occurred,  the  case  is  to  be  closely 
watched,  and  the  same  steps  occasionally  adopted  if  necessary, 
while  other  means  may  be  resorted  to.  Internal  injection,  or 
application,  no  matter  from  what  kind  of  remedy,  would  in  this 
ease  have  been  a  mere  bagatelle,  and  perfectly  useless.  After 
the  delivery  the  patient  was  removed  to  bed,  she  had  a  com- 
fortable night,  sleeping  the  whole  evening,  and  was  bright  and 
cheerful  in  the  morning.  In  twelve  days  she  was  walking 
round  the  room ;  time  of  delivery,  one  and  a  quarter  hour ; 
child  eleven  pounds. 

A  marked  difference  of  opinion,  within  the  last  few  years, 
has  been  manifest  respecting  the  two  operations.  The  want 
of  success  in  craniotomy  and  cephalotripsy,  and  the  unfavor- 
able consequences  attending  the  operation,  as  it  is  believed  by 
some,  even  with  the  use  of  the  cephalotribe,  have  had  a  ten- 
dency to  turn  aside  the  operation  and  lead  them  to  resort  to 
the  Cesarean  section  as  preferable. 

Modifications  in  the  cephalotribe  have  been  made,  in  ac- 
cordance with  the  views  of  obstetricians,  very  different  from  the 
older  one  of  Baudelocque,  as  the  instrument  of  Dr.  Kidd,  of 
Dublin,  will  show.  At  the  present  day,  the  English  have  modi- 
lied  the  instrument  so  much  as  to  lead  us  to  consider  that  it  has 
attained  almost  a  proper  and  perfect  form.  In  France,  the 
instruments  of  Pajot,  De  Paul,  and  Guyot,  are  considered 
excellent  instruments.  They  are  different  from  those  of 
Braun,  of  Vienna,  and  Scanzoni,  of  Wurtzburg,  which  are 
heavier  and  larger.  The  instrument  I  have  been  accustomed 
to  use  is  a  modification  of  the  French,  but  lighter,  narrower, 
with  a  slighter  curve,  and  more  grooved  in  its  blades.  Since 
the  improvements  have  been  made  in  the  cephalotribe,  some 
obstetricians  entertain  the  hope  that  from  craniotomy  and 
cephalotripsy  it  will  be  possible  to  extend  the  extreme  limit 
of  craniotomy  to  one  inch,  or  one  and  a  quarter  inch. 

Of  the  fifty-one  cases  referred  to  in  Table  1,  of  Dr.  "W. 
H.  Jones's  work  "  On  the  Management  of  Labor  in  Contracted 
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Pelves,"  nine  presented  a  contraction  under  two  and  a  half  inch- 
es ;  eight  terminated  by  the  mutilation  of  the  child,  and  six 
mothers  died ;  which  gives  a  proportion  of  sixty-six  per  cent. 
The  children  in  these  cases  only  averaged  four  and  one-quarter 
pounds.  Dr.  Jones  remarks  that,  "  if  we  consider  that  the 
total  mortality  of  mother  and  child  is  fourteen  out  of  eighteen, 
we  are  led  to  deplore  the  impotency  of  obstetrical  art  in  cases 
of  this  description  ; "  and  that  in  these  cases  "  it  is  the  nature 
of  the  operation,  rather  than  the  duration  of  labor,  which 
proves  destructive  ;  that  when  cephalotripsy  is  performed  in 
a  narrow  pelvis,  it  is  a  murderous  operation  not  only  for  the 
child,  but  for  the  mother." 

Still,  under  this  very  unfavorable  aspect  of  the  operation, 
while  alluding  to  a  case  of  Cesarean  section  of  De  Paul's,  he 
remarks :  "  As  he  is  unsettled  in  his  mind  respecting  the  two 
operations;  that  as  there  is  another  operation  besides  the 
Cesarean  section,  that  would  give  a  chance  of  safety  to  the 
mother,  the  diminution  of  whose  pelvis  was  not  below  one 
and  three-quarters,  I  would  not  hesitate  to  practise  it." 

Greenhalgh,  in  his  paper,  in  the  Transactions  of  the  Obstet- 
rical Society  of  London,  on  the  comparative  merits  of  Csesarean 
section  and  craniotomy  in  cases  of  extreme  distortion  of  the 
pelvis,  gives  six  cases  of  extreme  distortion  of  the  pelvis,  in 
which  the  conjugate  diameter  did  not  exceed  two  and  a  half 
inches,  requiring  the  use  of  the  perforator  and  crotchet.  All  had 
reached  the  full  term  of  pregnancy ;  all  had  suffered  more  or 
less  for  from  thirty-two  to  seventy-two  hours  ;  time  of  extrac- 
tion, three  to  thirty-two  hours ;  five  died  in  two  to  seven  days, 
either  from  exhaustion  or  some  inflammatory  lesion  ;  two  uteri 
and  two  vaginae  were  ruptured.  The  others  recovered  each 
after  a  severe  attack  of  peritonitis ;  one  underwent  the  Cesarean 
section,  and  died  the  fourth  day.  From  this  exhibit,  Green- 
halgh thinks  that  craniotomy  and  crotchet  cases  are  only  safe 
within  certain  limits,  and  under  certain  conditions.  Nothing 
would  induce  him  again,  under  even  the  most  favorable  cir- 
cumstances, to  attempt  delivery  by  the  crotchet  where  the 
conjugate  diameter  of  the  brim  does  not  fully  measure  two 
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inches,  exclusive  of  the  soft  parts.  I  most  fully  coincide  with 
Greenhalgh,  especially  when  instruments  of  that  kind  are 
used,  and  with  such  delay  attending  the  labor  and  operation. 

Dr.  Parry,  in  his  paper  on  "  Craniotomy  and  the  Csesarean 
Section  in  Small  Pelves "  {American  Journal  of  Obstetrics^ 
Vol.  v.,  No.  4,  February,  1873),  in  his  summary  at  the  con- 
clusion of  his  paper,  says  that,  "if  gestation  has  advanced 
to  the  full  time,  and  the  conjugate  is  two  and  a  half  inches, 
craniotomy  affords  the  mother  no  better  chance  of  recovery 
than  the  Csesarean  section  ; "  and  that,  "  if  the  diameter  be  two 
inches  or  less,  exclusive  of  the  soft  parts,  it  is  the  duty  of  the 
accoucheur  to  perform  gastro-hysterotomy,  rather  than  crani- 
otomy." I  have  cited  these  opinions  particularly,  as  they  are 
the  most  recent  on  the  subject. 

From  the  great  mortality  which  occurred  in  Jones's  cases, 
taken  from  the  clinic  of  Dubois,  who,  as  I  have  said,  considers 
that  it  is  the  nature  of  the  operation,  rather  than  the  duration 
of  labor,  which  proves  destructive,  I  think  we  need  not  be 
surprised  at  the  opinion  expressed,  when  we  reflect  on  the 
method  of  the  management  of  the  cases  of  Dubois,  as  well  as 
Greenhalgh  and  Braun.  The  average  duration  of  the  labors 
was  forty-five  hours.  We  are  all  conversant  with  the  fact,  for 
it  is  an  established  one,  that  the  danger  to  the  mother  and 
child  increases  in  a  ratio  proportionate  to  the  duration  of 
labor.  Nbw,  where  all  the  unfavorable  results  follow  the 
delay  of  an  operation  which  should  have  been  performed  ear- 
lier, in  conformity  to  this  law,  the  nature  of  the  operation 
could  not  be  charged  with  the  unfavorable  issue,  unless  the 
operation  has  been  bunglingly  or  badly  performed. 

Let  us  take  a  retrospect  of  two  or  three  of  the  cases  where 
the  cephalotribe  was  used,  as  it  is  only  by  studying  clini- 
cal cases  that  we  may  form  a  more  correct  and  just  opinion 
respecting  the  method  of  application  of  the  instrument,  and 
what  its  special  action  and  purpose  are,  as  some  of  these 
cases  have  influenced  the  minds  of  obstetricians  in  favor 
of  Csesarean  section.  A  mere  mention  of  the  steps  adopted 
would  not  convey  a  just  appreciation  of  the  method. 
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Case  IX. — This  case  is  one  where  the  anteroposterior 
diameter  was  two  and  a  quarter  inches ;  eighteen  hours  after 
cephalotripsy,  version  was  performed.  Dubois  saw  the  patient 
nine  hours  after  labor. 

August  16th. — 7.30  a.  m.,  os  uteri  as  large  as  a  crown-piece  1 
9  a.  it,  complete.  M.  Dubois  ruptured  the  membranes  at  4 
p.  m.  Seven  hours  after,  as  the  labor  had  made  no  progress,  - 
craniotomy  was  performed  by  M.  Taurin,  cephalotribe  applied, 
and  the  head  crushed ;  but  this  could  not  be  brought  down  by 
the  strongest  traction.  Patient  left  till  5.30  p.  m.  Cephalo- 
tribe again  used,  but  without  being  able  to  get  a  good  hold  on 
the  head.  M.  Dubois  again  tried,  but  had  great  difficulty  in 
inserting  the  branches  of  the  instrument,  on  account  of  the 
anfractuosities  caused  by  the  broken  bones  of  the  head.  After 
two  more  efforts,  adjourned  further  operation  till  8  p.  m.  At 
8  p.  m.  everything  in  statu  quo.  Pills  of  extract  of  opium 
given,  and  patient  left  till  7  a.  m.,  an  interval  of  eleven  hours. 

17th. — 7  a.  m.,  patient  the  same,  as  regards  the  labor; 
skin  hot  and  dry ;  pulse  120.  At  9  a.  m.  M.  Dubois  (after 
twelve  hours'  interval)  made  another  attempt  to  employ 
the  cephalotribe,  but  in  vain.  M.  Taurin  was  requested  to 
turn  (twenty-four  hours  after  first  visit).  The  foot  was  seized 
and  with  great  difficulty  brought  down,  but  the  other  leg 
could  not  be.  Cephalotribe  applied  to  the  pelvis  of  the  child, 
but  unsuccessfully.  Patient  under  chloroform  for  half  an 
hour.  Patient  pale,  and  facies  looking  badly ;  all  operations 
were  suspended.  At  10.30  severe  rigors.  At  noon  (12  m.) 
M.  Dubois  came,  and  advised  further  traction  by  the  foot. 
Traction  was  made  for  an  hour  and  a  half,  till  1.30  p.  m.,  and 
then,  with  the  crotchet,  the  patient  was  delivered.  The  mother 
expired  directly  afterward.  The  weight  of  the  child  was  five 
and  a  half  pounds,  with  the  cerebrum.  From  the  time  the 
membranes  were  ruptured,  when  the  os  uteri  was  fully  dilated, 
eighteen  and  a  half  hours  had  elapsed  before  the  delivery  of 
the  child.  Autopsy  gave  :  vagina  torn  ;  uterus  not  complete- 
ly ruptured,  but  having  a  rupture  of  a  finger's  shape  pene- 
trating almost  through  its  tissue.    The  dimensions  of  this 
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lesion  corresponded  in  size  with  the  blades  of  the  cephalo- 
tribe. 

M.  Pajot  adopts  a  method  which  he  calls  "  cephalotripsy 
without  traction."  Satisfied  as  M.  Pajot  is  of  the  difficulties  at- 
tending cases  of  this  nature,  he  proposes  that,  "  as  soon  as 
the  os  uteri  is  sufficiently  dilated,  the  cranium  of  the  child  be 
perforated,  befgre  the  dilatation  is  complete,  with  the  view  of 
facilitating  it.  as  the  process  of  dilatation  is  often  slow  in  cases 
of  extreme  narrowing."  Of  the  seven  cases  operated  on  by 
Pajot,  as  witnessed  by  Jones,  five  were  successful  and  two  un- 
successful. In  one  of  these  cases  Pajot  admits  it  was  impos- 
sible to  break  the  bimalar  diameter,  which  proved  the  only 
obstacle  to  the  passage  of  the  head.  The  method  of  Pajot  has 
been  considered  as  a  kind  of  lithotripsy  of  the  head,  and  which 
occupies  fully  as  much  time  as,  if  not  more  hours  for  delivery  of 
the  child  than,  M.  Dubois's.  Can  this  method  of  Pajot,  taking 
into  consideration  the  length  of  time  employed  in  effecting  the 
completion  of  the  labor,  even  if  the  head  was  crushed,  have 
any  advantage  over  that  of  M.  Dubois  by  strong  traction  ? 
Are  not  both  methods  to  be  looked  upon  as  offering  no  more 
favorable  results  for  the  mother  than  does  the  procrastination  or 
delay  theory  and  treatment  taught  by  Denman,  Collins,  Lee, 
Murphy,  and  others,  many  years  .since,  and  still  adopted  by 
some  at  the  present  day  ?  Pajot  and  Dubois  make  the  attempt 
to  deliver  the  woman  by  the  cephalotribe,  but  the  long  time 
it  occupies  to  effect  the  delivery  is  nothing  more  than  testify- 
ing against  the  laio  which  is  recognized  as  true,  that  "  every 
hour  after  the  rupture  of  the  membranes  entails  great  danger 
to  the  mother  and  child" 

In  principle  and  result  I  can  see  no  difference  from  the 
opinion,  as  expressed  by  Collins,  that,  "  when  it  unfortunately 
happens,  as  in  some  instances  which  are  unavoidable,  in  con- 
sequence of  the  protracted  length  to  which  we  are  at  times 
compelled  to  permit  the  labor  to  proceed,  owing  to  great  diffi- 
culties in  the  passage  of  the  head,  the  child  being  alive,  the 
medical  attendants  mind  cannot,  on  his  own  account,  feel  dis- 
tressed, as  the  only  means  he  could  adopt  to  guard  against  the 
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danger  would  be  to  lessen  the  head  of  the  child,  which,  in  my 
opinion,  no  consideration  should  induce  him  to  do  under  such 
circumstances."  With  the  method  of  such  treatment  the 
accoucheur  waits  quietly  and  patiently  for  the  spontaneous 
death  of  the  child  before  he  has  the  right  to  interfere.  Delay 
from  such  treatment  plays  the  role  of  the  perforator  and  the 
cephalotribe.  But  what  of  the  mother  ?  Let  me  now  refer 
to  a  case  which  is  recorded  by  Dr.  Munde,  in  his  paper  on 
u  The  Cranioclast  as  improved  and  used  by  the  Vienna 
School"  (American  Journal  of  Obstetrics,  May,  1873);  re- 
ported also  as  Case  LIII.  in  Dr.  Parry's  paper,  same  journal, 
February,  1873.  The  case  was  published  by  Dr.  O.  Franque, 
and  referred  to  by  Dr.  Munde : 

D.  P.,  aged  twenty  years,  was  admitted  into  the  hospital 
with  labor-pains,  February  21,  1868.  Her  extremities  were 
considerably  deformed  by  rachitis,  and  the  pelvis  found  gener- 
ally contracted,  the  external  conjugate  being  three  inches  and 
two  lines,  the  internal  two  inches  and  five  lines ;  left  half 
smaller  than  the  right  side.  Child  dead.  Perforation  was 
performed,  and  Scanzoni's  cephalotribe  applied.  This  in- 
strument, after  having  slipped  and  been  reapplied  eight  times 
in  different  diameters,  by  different  operators,  was  discarded, 
and  podalic  version  attempted.  As  the  contraction  was  so 
great,  it  was  found  impossible  to  pass  the  arm  up  far  enough 
(contraction  was  only  two  inches  and  five  lines)  to  reach  and 
grasp  the  feet  or  knees  of  the  child,  and  after  five  distinct  air 
tempts  had  been  made  in  various  positions  of  the  mother,  and 
by  three  different  gentlemen,  we  were  compelled  to  resort  to 
other  means,  and  seriously  thought  of  the  unfortunate  dernier 
ressort  of  Csesarean  section.  Before  proceeding  to  this  extrem- 
ity, we  concluded  to  try  the  various  bone  forceps,  and  with  Simp- 
son's cranioclast  and  the  crotchet  we  succeeded  in  removing  a 
large  part  of  the  skull,  and  aided  by  traction,  as  one  of  the 
arms  had  been  drawn  down,  in  gradually  pulling  at  the  basis 
cranii  into  the  superior  strait.  It  was  now  possible  to  seize 
and  crush  the  head  with  the  hand,  and  I  finally  made  the 
manual  extraction  of  the  child  some  ten  hours  after  the  per- 
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foration.  Child  weighed,  with  contents  of  the  crania,  six  and 
a  half  pounds  ;  without,  five  and  a  quarter  pounds.  Mother 
died  on  the  fourth  day.  "  It  was  this  case  which  induced  Dr. 
Munde  to  express  his  opinion  that  he  had  lost  a  great  part  of 
his  faith  in  the  cephalotribe."  Dr.  Parry,  in  his  article  pub- 
lished in  the  American  Journal  of  Obstetrics ',  vol.  v.,  Feb- 
ruary, IS 73,  presents  the  case  of  a  colored  woman,  a  dwarf 
fifty  inches  high,  rickety,  with  antero-posterior  diameter  of 
an  inch  and  a  half,  as  he  supposed,  but  which  patient  was 
attended  afterward  by  Dr.  Parrish,  when  it  was  recognized 
after  the  death  of  the  patient,  one  month  afterward,  that  the 
pelvis  was  an  inch  and  seven-eighths  antero-posterior. 

March  14,  1872. — At  8  p.  m.,  induced  premature  labor ; 
at  9  p.  m.  os  uteri  dilated  rapidly;  craniotomy  performed. 
Perforation  difficult  through  the  right  parietal  bone;  brain 
evacuated  and  crotchet  applied ;  no  success.  Hicks' s  cephalo- 
tribe tried ;  no  success  in  the  operation.  Simpson's  cranioclast 
tried  ;  no  success.  Meigs's  embryotomy-forceps  used  to  pick 
away  the  skull,  continued  one  hour.  The  same  with  the 
cranioclast ;  crotchet  tried  again.  11  p.  m.,  patient  very  low ; 
cephalotribe  again  tried  to  be  applied.  One  blade  supposed 
by  one  of  the  gentlemen  to  have  passed  through  the  uterus 
and  the  peritoneal  cavity ;  no  success.  Delivery  could  not  be 
effected  by  either  crotchet  or  cranioclast.  Meigs's  forceps 
again  resorted  to  for  one  hour.  After  trying  the  crotchet 
again,  at  1.30  a.  m.,  and  with  a  strong  effort,  the  head  was 
found  to  engage  in  the  superior  strait. 

"  "We  then,"  Dr.  Parry  says  (four  and  a  half  hours),  "  suc- 
ceeded in  breaking  away  a  few  remaining  portions  of  the  frontal 
bone,  when  we  brought  down  the  chin  in  the  axis  of  the  supe- 
rior strait,  and  the  head  was  seized  by  the  cranioclast  (that  is, 
the  face),  when  the  child  was  dragged  into  the  world,  to  the  great 
relief  of  all  present.  Time  of  delivery,  six  hours."  In  this 
case  of  Dr.  Parry's  the  head  of  the  child  was  not  made  a  face- 
presentation  till  fully  five  and  a  half  hours  elapsed,  and  it  was 
by  this  procedure  after  the  decerebration  that  the  delivery  was 
accomplished,  but  not  till  then.  In  March,  1874,  two  years  later, 
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Dr.  Parrish  delivered  this  patient,  after  destroying  the  cranium 
and  making  it  a  face-presentation,  and  then  by  Meigs's  forceps 
breaking  up  the  base,  but  not  till  this  was  accomplished  was  the 
child  delivered.  Time,  two  hours.  Patient  died  one  month 
afterward.  Antero-posterior  diameter,  an  inch  and  seven- 
eighths. 

This  single  case  of  Parry's  induced  him  to  draw  the  con- 
elusion  in  favor  of  the  Csesarean  section.  I  cite  the  cases  of 
Parry  and  Parrish  as  illustrating  the  management  of  the  de- 
livery, by  making,  after  the  vault  of  the  cranium  was  broken 
up,  a  face-presentation  ;  but  this  was  just  previous  to  the  com- 
plete delivery  of  the  case,  and  that  was  through  the  action  of 
the  cranioclast  crushing  the  face  of  the  child.  In  Dr.  Parrish's 
case  the  child  could  not  be,  and  was  not,  delivered  until  the  crush- 
ing of  the  base  of  the  cranium  had  been  accomplished.  This 
method  of  treatment  (so  different  from  that  of  Dr.  Biaun  or 
Pajot)  was  an  appreciation  of  the  relative  proportions  which  ex- 
ist between  the  diameter  of  the  child's  head  and  the  base,  and 
the  diameter  of  the  mother's  pelvis  in  that  kind  of  case.  The 
bimastoid  or  the  byzygomatic  diameter  of  the  child's  head  in 
each  of  the  cases  cited  could  not  have  been  less  than  two  and 
three-quarters  inches  or  three  inches,  and  unless  that  portion  of 
the  child's  head  had  been  fractured,  or  it  had  been  made  a  face- 
presentation  after  complete  destruction  of  the  vault  of  the 
head,  and  thus  brought  edgewise,  or  it  may  be  sideways,  even 
without  breaking  the  base,  it  could  not  have  been  delivered. 

In  none  of  the  cases  of  Dubois,  or  Scanzoni,  or  Braun, 
was  the  face  of  the  child  made  to  present  edgewise  independ- 
ent of  the  crushing  the  base  or  bringing  it  sideways,  so  that 
the  smallest  diameter  of  the  child's  head  could  present,  that  is, 
one  half  antero-posteriorly  the  dimensions  of  the  child's  face 
and  the  base  transversely  placed.  It  must  be  apparent,  there- 
fore, that  in  neither  of  these  cases  was  it  to  be  expected  that 
the  cephalotribe  as  a  means  of  delivery  solely,  which  they 
relied  on,  could  succeed,  as  the  head  was  movable  above  the 
brim,  and  .  the  instrument  could  not  reach  high  enough  to 
produce  any  fracture  of  the  base,  and,  if  not  accomplished,  it 
could  not  act  as  a  tractor  to  deliver  the  child,  and,  without 
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this  object  being  obtained  in  these  cases,  the  cephalotribe 
becomes  a  useless  instrument. 

The  frequent  repetition  of  crushing  the  head  according  to 
the  method  of  Dubois  and  Pajot  must  entail  delay,  incident 
to  it,  which  would  produce  increased  exhaustion,  and  all  the 
unfavorable  consequences  attending  it,  which  I  need  not  reit- 
erate. 

Dr.  Hicks,  in  1864,  called  the  attention  of  the  profession 
afresh  to  the  views  of  Drs.  Hull  and  Burns,  who  state  that,  "  if 
the  whole  calvarium  of  a  full-term  foetus  be  removed  so  that 
only  the  base  of  the  skull  be  left,  it  will  be  readily  perceived 
that  the  relations  of  the  diameter  are  altogether  altered.  The 
head  is  then  to  be  made  a  face-presentation,  with  the  chin 
directed  to  the  pubes,  and  the  hollow  of  the  skull  to  the 
promontory  of  the  sacrum."  Dr.  Hull,  the  bitter  opponent 
of  Dr.  Osborn,  remarks  as  the  result  of  his  experiments, 
that  "  the  head  so  diminished  can  be  applied  to  a  small 
aperture  with  a  view  of  bringing  the  face  edgewise,  but  not 
with  the  occiput  foremost  (for  in  this  case  the  volume  of  the 
neck  must  be  added  to  that  of  the  face),  not  sideways,  as  Os- 
born states  he  placed  it  in  the  case  of  Elizabeth  Sherwood." 
Here  is  the  essential  point  of  so  much  value  and  importance 
to  a  just  comprehension  of  the  difficulty  in  the  extreme  narrow 
pelves,  and  upon  which  has  hung  the  lives  of  many  females, 
who  might  have  been  saved  if  this  principle  of  treatment  had 
been  properly  appreciated. 

The  views  of  Burns  are  clearly  enunciated,  for  it  was 
Burns  who  culled  from  the  heated  and  bitter  discussion  be- 
•  tween  Osborn  and  Hull  and  others  a  principle  of  treatment, 
which  is,  and  will  be  in  some  cases,  of  so  much  importance 
in  the  delivery  of  the  patient  safely,  and  which  has  been  so 
much  neglected  and  overlooked,  though  it  differed  entirely 
from  Osborn's.  Hull  and  Burns  endeavored  to  combat  the 
opinions  and  experience  of  Osborn,  although  they  were  de- 
rived entirely  from  one  case  only  of  extreme  narrow  pelvis, 
the  pelvis  of  Elizabeth  Sherwood,  which  measured  in  the  an- 
teroposterior, direct  from  the  promontory  of  the  sacrum  to  the 
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pubes,  only  three-quarters  of  an  inch.  On  the  right  side  of 
the  pelvis  the  antero-posterior  was  one  and  seven-eighths  and 
two  and  a  half  transversely  ;  in  fact,  the  same  measurements  as 
Mrs.  Y.'s,  hers  being  in  the  inferior  strait.  They  hold  that 
after  excerebration  and  destroying  the  calvarium,  and  then 
making  the  head  a  face-presentation,  occiput  posterior,  chin 
in  front,  the  head  would  come  edgewise,  face  first,  while 
Osborn's  opinion  was  that  in  his  case  the  head  came  sideways, 
and  not  face  edgewise.  They  consider  this  view  of  Osborn's 
as  wrong,  and  that  if  it  was,  it  was,  as  Bland  asserts,  only  by 
accident.  This  is  a  great  injustice  to  Osborn,  for  he  express- 
\j  states  that,  "  after  having  made  very  powerful  efforts  at 
traction  with  the  crotchet  and  to  no  purpose,  for  I  could  not 
perceive  that  I  had  made  any  impression  on  that  solid  bone, 
the  base,  or  that  it  had  been  the  least  advanced  by  all  my 
exertions,  I  therefore  abandoned  altogether  the  idea  of  break- 
ing up  the  base  of  the  cranium,  and  determined  to  try  the 
second  by  endeavoring  to  change  the  position.  I  therefore 
again  introduced  the  crotchet  in  the  same  manner,  and,  fixing 
it  in  the  great  foramen,  got  possession  of  my  former  purchase ; 
then  introducing  two  fingers  of  the  left  hand,  I  endeavored 
with  them  to  raise  one  side  of  the  fore-front  of  the  head,  and 
turn  it  a  little  sideways  or  edgeways.  Immediately  and  easily 
succeeding  in  the  attempt,  the  two  great  objects  were  at  once 
accomplished,  for  the  position  was  changed  and  the  volume 
diminished.  Continuing  my  exertions,  the  head  advanced 
and  I  found  a  considerable  portion  of  it  brought  into  the 
pelvis,  and  shortly  delivered."  This  procedure  was  certainly 
not  an  accidental  circumstance  in  the  delivery  of  Elizabeth 
Sherwood,  but  wisely  conceived  and  promptly  executed,  not 
by  making  a  face-presentation,  but  by  tilting  or  slanting  the 
base  obliquely,  which  I  have  noted  frequently  in  a  naturally- 
formed  pelvis,  as  Nature  asserts  her  prerogative  in  the  delivery 
of  the  child,  whether  synclitically  or  obliquely,  and  from  her 
instructions  we  are  to  profit,  and  would  profit  if  they  were  care- 
fully studied.  Osborn  may  have  been  too  hasty  in  asserting 
that  he  could  deliver  with  the  crotchet  where  the  diameter,  an- 
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lero-posteriorly,  was  one  and  a  quarter  inch,  but  tliis  does  not 
detract  from  his  well-earned  success  in  the  case  of  Elizabeth 
Sherwood.  Sarcastic  and  violent  as  the  controversy  was, 
valuable  information  has  been  deduced  from  it,  for  we  learn 
that  it  is  possible  for  a  child  to  be  so  mutilated  and  treated 
as  to  be  delivered  through  a  contracted  brim,  or  inferior 
strait,  where  the  diameter  may  be  as  small,  or  narrow,  as 
one  and  a  half  inch  at  least. 

From  the  case  of  Osborn  and  the  discussion  which  fol- 
lowed, and  from  the  experience  obtained  in  my  own  practice, 
it  is  clear  to  my  mind  that  there  are  certain  principles  which 
should  guide  the  obstetrician  in  the  treatment  of  those  unfor- 
tunate cases  with  which  we  may  meet,  and,  by  comprehending 
the  adaptation  of  the  smallest  diameter  of  the  child's  head  to 
the  smallest  diameter  of  the  mother's  pelvis,  the  delivery 
would  now  be  considerably  advanced  in  obedience  to  the 
mechanical  law  Mature  has  established,  that  the  smallest 
diameter  of  the  head  of  the  child  should  be  opposed  to  the 
smallest  diameter  of  the  brim,  and  the  largest  to  the  largest. 
Without  the  comprehension  and  appreciation  of  this  obstetri- 
cal fact,  respecting  the  method  of  delivery,  all  the  instru- 
ments that  might  or  could  be  used  would  only  tend  to  sub- 
vert and  set  aside  an  operation  that  should  rest  upon  the  aid 
of  only  one  or  two  instruments  to  effect  the  delivery,  and 
which  should  be  accomplished  without  great  prejudice  to  the 
soft  structures  of  the  mother. 

On  the  Continent  the  cephalotribe  has  been  used  for  many 
years.  In  Great  Britain,  although  recognized,  it  has  only 
within  the  last  few  years,  from  eight  to  ten,  claimed  the 
attention  which  is  now  given  to  it.  As  late  as  1868,  Hicks, 
who  was  a  strong  advocate  for  destroying  the  head  of  the 
child  bv  the  crotchet  in  186i,  ha  s,  since  1868,  employed  it 
after  perforation.  He  says :  "  I  have  not  had  occasion  to  use 
the  crotchet  or  craniotomy-forceps,  and  am  confident  it  has 
shortened  the  delivery  by  three-quarters  of  the  time  that  other 
instruments  would  take."  The  cephalotribe  is  a  compressor 
of  the  vault  of  the  cranium,  and  seldom  more  so.    It  has  been 
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conceded  and  demonstrated,  that  in  many  cases  the  base  is  not 
fractured  or  crushed,  but  that  the  vault  is  bent  or  turned  upon 
itself. 

This  evidence  comes  from  the  testimony  of  the  authors 
themselves,  in  the  use  of  the  instrument.  It  is  admitted, 
however,  that,  on  account  of  the  mobility  of  the  head,  it  is 
very  difficult  to  obtain  a  firm  hold,  and  hence  the  frequent  slip- 
ping off,  or  away,  of  the  instrument.  Application  after  appli- 
cation has,  hoT/ever,  been  resorted  to  and  failed,  and  as  many 
as  ten  or  twelve  times  it  has  been  attempted  without  much  suc- 
cess. It  has  been  supposed  and  believed  that,  when  it  was 
well  and  properly  placed,  the  screw  applied,  and  the  han- 
dles brought  together,  it  would  retain  its  hold ;  but  it  some- 
times changes  its  position,  and  the  bimastoid  is  thus  avoided 
and  the  base  not  broken — one  of  the  marked  and  essential 
features  claimed  as  the  object  to  be  gained  in  the  use  of  the 
instrument  originally. 

Another  important  objection  to  the  instrument  is  that, 
after  the  withdrawal  of  it,  if  the  base  has  not  been  crushed, 
the  vault  will  expand,  or  resiliate,  sometimes  to  the  extent  of 
fully  one-half  or  three-quarters  of  an  inch,  producing  those 
irregularities  of  the  skull  which  place  a  barrier  against  its 
being  easily  and  correctly  adjusted  again.  The  cases  of  Du- 
bois, Parry,  and  others,  attest  this,  and  my  own  experience 
confirms  it.  On  the  cadaver,  it  is  admitted  that  it  is  very 
difficult  sometimes  to  effect  the  fracture  of  the  base. 

In  the  application,  if  the  base  is  reached,  it  will  sometimes 
require  considerable  force  and  strength  in  the  instrument, 
which  it  may  not  possess,  and  a  different  instrument  is  there- 
fore needed  for  that  purpose. 

Traction  with  the  instrument,  if  well  placed,  may  occa- 
sionally succeed  in  drawing  down  the  child,  if  it  is  only 
five  or  six  pounds,  as  in  some  of  the  cases  cited,  and  effect 
the  delivery  easily  (for  I  exempt  pelves  of  three  to  three  and 
a  half  inches) ;  but,  in  the  pelvis  of  the  order  under  considera- 
tion, other  instruments  must  be  resorted  to,  more  available  to 
accomplish  the  termination  of  the  labor.    As  a  tractor  in  these 
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cases  it  is,  I  believe,  of  little  value ;  in  truth,  it  is  almost  useless, 
and  valuable  time  is  lost  in  making  the  effort.  Another  point 
is  to  be  recognized.  The  exact  position  is  not  always  known 
it  takes  upon  the  child's  head,  as  the  head  is  so  obliquely  placed 
and  high  up.  We  are  not  to  be  unmindful  also,  with  these 
various  objections,  that  there  can  be  but  one  or  at  most  two 
positions  of  the  pelvis  in  which  we  can  apply  the  instrument. 
It  cannot  certainly  be  applied  antero-posteriorly,  and  therefore 
the  space  is  limited.  It  must  be  introduced  either  in  the 
transverse-direct  or  the  obliquely- transverse.  If  the  waters 
have  been  evacuated  for  some  time — which  is  generally  the 
case — and  the  head  perforated,  the  head  will  be  retained  in 
but  one  position,  and  therefore  cephalotripsy,  according  to 
Pajot's  method,  I  conceive  cannot  be  accomplished  in  the 
various  diameters  of  the  head  of  the  child.  As  to  the  instru- 
ment rotating,  when  applied,  the  antero-posterior  contrac- 
tion confines  the  space  of  the  transverse  diameter,  and  narrows 
the-  field  for  operation  to  a  space  of  two  and  a  quarter  by 
two  and  a  half  inches.  This  mathematical  demonstration, 
with  the  remembrance  of  the  width  of  the  instrument  being 
from  one  and  a  half  to  one  and  three-quarters  of  an  inch,  tends 
to  set  aside  the  views  of  those  who  believe  in  the  frequency 
of  applying  the  instrument,  and  crushing  the  cranium  of  the 
child  in  different  parts  of  it.  I  believe  it  is  a  great  error  to 
suppose  that  the  head  of  the  child  is  crushed  in  its  various 
diameters.  If  the  remarks  I  have  made  are  correct,  then  the 
frequent  and  oft-repeated  attempts  to  use  the  instrument,  and 
the  long  continuance  of  the  labor,  consequent  upon  the 
method  adopted,  are  prejudicial  to  the  welfare  of  the  mother 
— incorrect  and  uncalled  for.  As  a  compressor  of  the  vault, 
it  is  efficient ;  and  it  is  invaluable  in  this  respect,  accomplish- 
ing its  object  quickly  and  perfectly. 

The  cranioclast,  as  an  obstetrical  instrument,  has  lately  as- 
sumed  an  importance  as  an  adjunct  to  the  cephalotribe.  It  is, 
however,  considered  by  some  as  being  of  more  value,  and 
that  it  might  be  substituted  for  it. 

This  instrument  will  also  play  only  a  certain  role  in  the 
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management  of  the  case,  and  it  has,  as  I  conceive,  but  a  lim- 
ited line  of  action.  It  is,  as  its  name  imports,  simply  a  crush- 
er— a  breaker — and  applicable  especially  to  the  solid  bones, 
as  the  basis  cranii,  or  on  the  face  if  the  head  is  made  a  face- 
presentation  after  decebration.  As  a  tractor,  unless  a  very 
firm  hold  or  purchase  is  effected,  it  has  not  sufficient  power  in 
pelves  as  small  as  one  and  three-quarters  to  two  inches  to  drag 
down  the  child,  unless  the  base  is  fractured  and  the  obliquity 
given  to  the  head.  The  hold  that  it  obtains  will  frequently, 
by  firm  pressure  and  traction,  twist  or  break  the  more  slender 
flat  bones,  and  more  so  if  the  child  has  been  dead  some  hours 
and  become  softened,  and  then  only  a  purchase  of  the  scalp 
remains  to  pull  upon,  which  is  useless.  If  the  child  is  large, 
the  shoulders  cannot  be  dragged  through,  and  it  fails  utterly. 

The  cranioclasts  of  Simpson  and  the  Vienna  school  are 
only  a  modified  craniotomy-fbrceps.  Simpson's  instrument 
is  almost  identical  with  the  craniotomy-forceps  of  Lee,  a  speci- 
men which  I  present  for  observation.  It  is  not  powerful 
enough  to  fracture  the  base,  if  it  is  a  strong  healthy  child, 
with  the  head  well  ossified ;  nor  is  it  sufficiently  long. 

The  cranioclast  of  the  Vienna  school  is  three  inches  longer, 
1.4  inch  in  the  handles,  and  1.10  inch  in  the  blades,  than 
Simpson's — a  much  heavier  and  stronger  instrument,  weighing 
two  and  a  half  pounds — and  has  more  curved  and  some- 
what wider  blades,  and  having  a  ratchet  or  screw  attached. 
I  do  not  think,  from  my  experience,  that  this  curve  of  the 
blades  is  any  advantage  but  rather  an  objection  when  they 
are  to  be  introduced  into  the  cranium  down  to  the  base,  as 
they  cannot  be  easily  thrust  down  to  the  base,  or  into  the 
foramen,  magnum,  if  necessary.  The  curved  blade  cannot 
very  wTell  suit  the  convexity  of  the  head  where  the  convexity 
has  disappeared  by  the  collapse  of  the  vault  after  the  cere- 
brum has  been  evacuated.  The  tendency  at  the  present  day 
with  some  of  the  English  obstetricians  is  to  lean  to  instru- 
ments of  a  small  curve,  as  we  notice  in  the  cephalotribe  of 
Kidd,  which  has  straight  blades,  and  very  long,  with  reversed 
lock  and  very  short  handles  and  ratchet. 


Fig.  ft. 


Dr.  Taylor's  Uranioolast:  length,  IB  Inches  and  II  lines  ;  handle  to  tOCk, 9  Inches  ;  lock  to 
Hp,  8  Inohos  and  3  linos ;  fenuMrat«d  blade,  a  Inches  and  1  line ;  solid, »  Inches  and 
fl  lino  i  breadth  of  Model,  h  Unas :  weight,  U  pound. 


Dr  Taylor's  Oranioclast ;  closed  «p. 


Fig.  r. 


Dr.  Taylor's  Modified  Meios'h  EMBRYOTO-  Dr.  Taylor's  Right-Angle  Bu  st  Hook  ; 
my-Forceps  i  leneth,  14J  inches ;  handle  to  the  tip  of  handle  to  end  of  hook,  IS} 
point  on  lock,  10  inches  ;  the  point  on  lock  Inches;  length  of  curve  o?  hook.  1; 

to  end, 4 j;  breadth  of  blade?  at  lock,  J  inch,         inch  ;  ore  more  blnnr  ibnnVlje  other, 
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I  offer  for  your  inspection  this  evening  the  cranioclast  I 
hare  devised.  {See  Figs.  5  and  6.)  In  doing  so,  I  wish  it  to 
be  clearly  understood  that  I  consider  and  use  the  instrument  as 
a  true  crusher  of  the  solid  bones  of  the  basis  cranii,  or  the  face, 
where  required,  although  it  may  be  used  as  a  tractor,  the  same 
as  the  other  cranioclasts.  It  is  lighter,  smaller  in  the  blades, 
and  only  ten  lines  shorter  in  the  blades  than  the  Yienna  instru- 
ment. It  can  be  rotated  easily,  from  the  smallness  of  the  blade, 
in  the  cranium  at  the  base,  or  in  the  base ;  weighs  only  one 
and  a  half  pound,  and  will  crack  or  crush  any  solid  bone.  But, 
with  all  the  benefits  derived  from  these  instruments,  of  what- 
ever kind,  after  the  base  is  crushed,  if  "necessary,  other  instru- 
ments will  have  to  come  in  to  aid  in  the  termination  of  the 
delivery.  It  is  conceded  even  by  those  who  advocate  the 
cranioclast  as  a  tractor,  after  the  destruction  of  the  calvarium 
and  face  by  the  instrument,  that  they  are  frequently  foiled  in 
their  efforts  even  in  pelves  ranging  from  two  and  three- 
quarters  to  three  and  a  half  inches.  They  realize  that  it 
becomes  therefore  absolutely  necessary,  and  imperative,  to 
substitute  other  instruments  for  that  purpose,  despite  their 
predilections  and  prejudice. 

The  instruments  which  have  to  be  used  are  either  the 
crotchet  or  the  blunt-hook.  I  have  always  had  an  aversion  to  the 
crotchet,  no  matter  whose ;  and  I  have  used  it  very  seldom, 
except  where  I  could  have  no  other  instrument.  I  give  the 
preference  to  the  right- angle  blunt-hook,  and  do  not  use  the 
ordinary  semicircular  or  triangle  one.  I  have  tried  this  hook 
(having  two  sizes)  for  over  thirty  years.  {See  Fig.  8.)  I  con- 
jsider  it  decidedly  more  available  than  the  ordinary  hook, 
whether  with  a  hard  and  solid  stem,  or  one  that  is  ductile.  It 
can  be  introduced  with  perfect  ease  in  any  part  of  the  cranium 
which  is  perforated  ever  so  small,  and  traction  made;  or  it  can 
be  passed,  before  perforation  or  after,  on  the  under  part  of  the 
chin  of  the  child  to  effect  a  face-presentation  without  cutting 
the  flesh  as  the  other  instruments  do;  or  it  can  be  thrust 
into  the  orbits,  or  on  the  sides  of  the  head,  and  traction  made 
without  difficulty  and  considerable  force,  if  necessary ;  or,  to 
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effect  version,  if  the  breech  does  not  evolve,  it  can  be  inserted 
easily  into  the  anus  and  the  child  turned.  The  ordinary 
blunt-hook  will  not  accomplish  so  easily  the  objects  as  the 
right-angled  one. 

As  an  expression  of  my  own  experience  in  cases  of  the 
diameter  of  one  and  three-quarters  to  two  and  a  half  inches, 
I  do  not  believe  that  either  the  cephalotribe  or  the  cranioclast 
will  meet  the  requirements  of  the  case  without  the  aid  of  other 
means  generally.  Nor  do  I  believe  that  the  cephalotribe  will 
be  superseded  by  the  cranioclast.  Each  instrument  has  its 
own  especial  province  and  field  of  action,  distinct  from  those 
of  the  other. 

As  a  forceps,  Meigs's  are  invaluable,  either  the  straight 
or  the  duck-bill,  according  to  circumstances.  They  are  too 
short,  however,  when  the  operation  is  at  the  superior  strait. 
I  have  had  them  made  longer  by  four  inches,  and  somewhat 
stronger  in  the  blades  and  handle,  two  inches  longer  in  the 
handle  and  two  inches  in  the  blades.  The  blades  are  ser- 
rated more  deeply.  They  are  light  and  easily  handled.  The 
blades  are  united  as  an  ordinary  forceps,  and  are  sufficiently 
long  to  reach  the  base.  As" tractors,  with  the  additional  length 
given  to  them,  they  are  as  available  as,  if  not  more  so  than, 
some  other  craniotomy-forceps  I  have  used.    (See  Fig.  7.) 

The  remarks  I  have  made  on  the  subject,  thus  far,  have 
reference  to  the  management  of  labor  in  that  class  of  cases 
after  perforation  of  the  head  of  the  child  at  the  superior  strait, 
and  the  use  of  the  cephalotribe  or  cranioclast,  which  is  the 
established  and  usual  method,  or  programme,  for  conducting 
the  labor  and  delivering  the  patient,  in  preference  to  the 
Csesarean  section. 

I  do  not  confine  myself  to  this  method,  believing  there 
are  others  more  efficient  and  practicable  which  may  be  resorted 
to.  Four  different  courses  can  be  adopted  or  carried  out. 
They  are : 

1.  Craniotomy,  cephalotripsy,  cranioclasm,  and  traction  by 
the  cephalotribe  or  cranioclast,  the  ordinary  method. 

Craniotomy,  complete  cephalotripsy,  with  destruction 
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of  the  vault,  making  the  head  a  face-presentation,  and  to  be 
delivered  edgeways. — Burns  and  Hull. 

3.  Craniotomy,  partial  or  complete  cephalotripsy,  deliver- 
ing the  head  sideways  by  craniotomy-forceps,  or  crotchet  or 
blunt-hook. — 0  shorn. 

4.  Craniotomy,  cephalotripsy,  with  or  without  cranioclasm, 
and  version  performed  directly  after,  with  the  trial  of  the 
blunt-hook,  or  crotchet,  or  forceps,  whichever  may  be  elected. 

Regarding  the  first  method,  I  have  expressed  my  opinion. 
The  second  I  have  not  found  it  necessary,  though  it  may  be  in 
some  cases.  I  much  prefer  the  fourth  with  the  third  methods 
in  pelves  ranging  from  one  and  three-quarters  to  two  and  a 
half  inches.  The  views  which  I  presented  in  my  first  paper 
as  to  the  management  in  simple  flat  pelves  by  version,  in  pelves 
ranging  from  two  and  three-quarters  to  three  and  a  quarter 
inches,  with  propulsion  from  above  the  pubes,  so  clearly  enun- 
ciated by  Pugh,  of  Chelmsford,  England,  which  was  accepted 
by  La  Chapelle — which  fell  almost  into  obscurity — and  which 
was  resuscitated  by  Simpson  in  1847,  and  lately  advocated 
by  my  friend  Dr.  Goodell,  of  Philadelphia.  Dr.  Simpson 
advocated  version  in  pelves  ranging  from  two  and  a  half  to 
three  and  a  half  or  three  and  three  quarters  inches  to  avoid 
the  use  of  the  long  forceps,  and  to  avert  craniotomy  if  possi- 
ble. Dr.  Simpson,  however,  never  refers  to  the  important 
aid  of  pressure  from  above  the  pubes  which  Pugh  has  so  dis- 
tinctly advocated.  Xor  does  he  refer  to  pelves  narrowed  to  one 
and  three-quarters  to  two  and  a  half  inches,  or  even  to  Pugh's 
views  as  to  the  version.  The  last  method  I  have  carried  out  for 
twelve  or  fifteen  years,  in  those  extreme  cases,  after  perforation 
and  the  crushing  of  the  vault  with  cranioclasm  or  without.  I  am 
aware  that  after  perforation,  and  more  especially  after  the  use 
of  the  cephalotribe  has  crushed  the  vault,  version  has  been 
objected  to,  on  account  of  the  fracture  of  the  skull  by  the  per- 
forator, that  spiculse  of  bone  may  cut  or  bruise  the  structure 
of  the  uterus.  This,  I  believe,  is  a  mistake.  As  a  general 
rule  there  are  seldom  very  rough  edges  or  spiculse,  after  a 
recent  perforation,  and  if  there  were,  they  could  be  safely 
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covered  by  the  scalp,  which  would  be  close  over  the  opening 
made. 

In  the  case  of  Dubois,  and  of  Yon  Fran  que  related  by 
Munde,  turning  was  performed  at  the  close  of  the  labor, 
when  the  patient  was  exhausted,  the  uterine  forces  nearly  ex- 
pended, and  as  almost  a  dernier  ressort,  as  the  efforts  before 
failed  entirely,  and  this  is  the  usual  .course  adopted.  May 
I  ask,  if  the  cranium  of  a  child  can  be  delivered  without 
being  perforated,  having  the  diameter  of  the  full  capacity 
of  a  child's  head  at  term,  by  version  with  propulsion  from 
above  the  pubes,  with  traction,  according  to  the  amount  of  force 
necessary,  and  the  proper  direction  through  the  axis  of  the  pubes 
of  two  and  half  inches,  as  on  the  cranium  I  have  presented, 
and  as  the  history  of  cases  from  the  highest  authorities  has 
certified  to,  why  may  not  a  child  whose  head  has  been  crani- 
otomized  and  decebrated  by  the  cephalotribe  so  as  to  present 
only  a  diameter  of  one  and  three-quarters  inch  from  the  base 
of  the  head  to  the  top,  instead  of  three  and  a  half  inches,  be 
treated  by  the  same  method,  as  in  pelves  ranging  from  three  to 
three  and  a  half  inches,  successfully?  My  own  experience 
tells  me  that  it  may  be  done,  and  I  have  in  some  instances 
demonstrated  this  fact,  before  large  classes,  in  pelves  from  two 
and  a  half  to  three  inches,  promptly  and  successfully.  One  of 
the  cases  of  two  inches,  in  a  dwarf,  I  will  shortly  refer  to,  and 
as  a  contrast  to  the  one  of  Mrs.  Y.  I  know  that  some  au- 
thorities have  fixed  the  limits  of  version  at  two  and  three- 
quarters  inches.  Schroeder  informs  us  he  has  delivered  liv- 
ing children  within  that  space.  I  deem  it  far  preferable 
to  the  course  which  is  pursued  by  applying  again  and  again 
the  cephalotribe  or  the  cranioclast,  and  making  these  instru- 
ments the  lever  or  tractor  of  the  child,  with  but  little  pur- 
chase, and  is  it  not  better  to  use  the  body  of  the  infant  as  a 
tractor  with  propulsion  from  above  ? 

Schroeder  considers  that,  in  narrow  pelves  of  two  inches 
and  five  lines,  there  is  no  hope  per  vias  naturales.  "In 
practice,"  he  says,  "  as  long  as  there  is  another  way  of  de- 
livery than  Caesarean  section,  which  is  very  rarely  permitted, 
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and  in  the  highest  degree  of  contraction,  it  will  as  a  rule  be 
necessary  to  perform  craniotomy  whether  the  child  be  alive 
or  dead."  He  makes  no  reference  to  version  early  performed 
after  craniotomy  or  cephalotripsy.  Pinard,  in  his  "  These  de 
Aggregation,"  lately  published,  is  an  advocate  for  version  of 
seven  centimetres,  that  is,  two  and  a  quarter  inches.  In  pel- 
ves narrowed  from  five  to  six  and  a  half  centimetres,  that  is, 
two  to  two  and  half  inches,  he  says  that,  if  it  be  ascertained 
that  the  child  is  dead,  version  is  then  the  only  operation  ;  but, 
if  the  child  is  living,  version  should  be  rejected  and  another 
operation  substituted.  Pelvic  version  is  impracticable  in  pel- 
ves of  one  and  seven-eighths  inch  he  says.  Nor  does  he  say 
anything  about  version  after  perforation.  Exceptions  have 
to  be  made  to  version  not  only  in  those  cases  where  the  uterus 
is  in  a  state  of  persistent  or  tonic  action,  or  too  much  exhausted, 
but  where  the  long  axis  of  the  child's  body  corresponds  to  the 
long  axis  of  the  uterus ;  then  the  delivery  must  proceed  as 
begun,  and  the  labor  be  terminated  as  promptly  and  safely  as 
it  can  well  be. 

As  an  illustration  of  the  views  I  have  adopted  in  other 
cases  of  severe  contraction  of  the  superior  strait,  I  will  cite 
the  following : 

A.  S.,  an  Italian  dwarf,  forty-eight  inches  high,  twenty 
years  of  age.  ISTo  constitutional  disease  appertaining  to  rickets 
or  malacosteon.  Admitted  into  Bellevue  Hospital  April,  1865. 
Eight  months  advanced  in  gestation.  The  patient  was  placed 
in  my  charge  by  the  Commissioners  of  Public  Charities  and 
Correction.  There  was  a  lordosis  of  the  lumbar  vertebras. 
The  opinion  of  my  colleagues,  Drs.  Elliot  and- Barker,  was, 
that  the  antero-posterior  pelvic  diameter  was  one  and  three- 
fourths  inch ;  my  own,  that  it  might  be  two  inches.  Trans- 
verse diameter  of  the  usual  measurement,  four  and  three- 
fourths  to  five  inches.  The  Cesarean  section  was  considered 
requisite. 

May  20th. — I  was  requested  to  visit  her  at  8  a.  m.  Pains 
every  fifteen  minutes.  Patient  looking  and  feeling  well, 
bright,  and  cheerful,  and  naturally  so.    On  examination  the 
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os  uteri  was  nearly  one-half  dilated ;  waters  evacuated  for 
half  an  hour.  On  external  and  internal  examination  I  recog- 
nized the  fcetal  head  occupying  the  left  side  of  the  pelvis 
•obliquely.  Preparations  were  made  for  delivery  by  the  Ce- 
sarean section. 

At  10  a.  m. — Present,  my  colleagues,  Profs.  Elliot,  Bar- 
ker, Sayre,  Thomas,  the  house-staff,  and  other  gentlemen. 
The  patient  was  anaesthetized,  and  before  proceeding  to  the 
operation  I  made  an  examination  to  decide  more  clearly  the 
position  of  the  child,  when  I  perceived  the  head  had  changed 
its  position,  and  a  foot  or  hand  was  felt.  On  careful  touching, 
I  recognized  it  was  a  foot.  This  was  seized  with  two  fingers, 
and  I  decided  to  turn  ;  and  if  not  succeeding  by  that  method, 
to  resort  to  the  Cesarean  section  afterward.  The  foot  having 
been  seized,  and  external  pressure  made  on  the  breech,  the 
child  was  drawn  down,  and  in  a  few  moments  the  breech  was 
brought  through  the  superior  strait,  and  delivered,  finally  the 
arms,  and  only  the  head  remained.  As  I  have  done  before  in. 
some  cases,  I  brought  the  back  of  the  child  to  the  back  of  the 
mother,  occiput  posteriorly,  face  looking  upward,  so  that  the 
occiput  should  be  placed  in  the  left  sacro-iliac  space.  By 
pressure  from  above  by  my  house-physician,  and  retaining 
the  head  and  gentle  propulsion,  with  the  child's  body  elevated 
toward  the  pubes,  the  occiput  was  reached,  and  the  cranium 
perforated  by  ISTaegele's  perforator.  The  brain  was  evacuated 
and  steady  pressure  continued,  and  the  head  then  pushed 
more  over  to  the  right  sacro-iliac  space,  so  as  to  be  more 
transverse,  and  the  smaller  part  of  the  vault,  which,  after 
the  evacuation  of  the  brain,  would  be  only  one  and  a  half 
or  one  and  three-fourths  inch  from  the  base  to  the  top,  in- 
stead of  three  to  three  and  one-fourth  inches  naturally, 
brought  against  the  promontory  of  the  sacrum.  The  right- 
angle  blunt-hook  was  then  introduced  into  the  lower  orbit  of 
the  face  (the  right  one),  firm  but  gentle  and  steady  traction 
made  downward  and  forward,  while  the  propulsion  from 
above  the  pubes  by  Dr.  Elliot  was  made  backward  and  down- 
ward.   After  a  few  minutes'  trial  the  cranium  was  forced 
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through  the  obstacle,  and  the  child  delivered.  Child  weighed 
nine  pounds.  Time  of  delivery,  three-fourths  to  one  hour. 
My  little  patient  had  a  most  excellent  recovery  without  any 
untoward  symptoms,  and  was  walking  about  the  room  on  the 
twelfth  day. 

I  could  add  other  cases  where  the  antero-posterior  diame- 
ter was  from  two  and  a  half  to  three  inches,  and  which  were 
brought  before  the  students  after  a  few  hours'  labor.  In 
some  instances  after  perforation,  the  cephalotribe  was  used, 
and  version  at  once  adopted  by  two  fingers  internally,  and 
external  manipulation  on  the  breech. 

In  pelvic  presentations  in  this  kind  of  pelvis  I  have  pur- 
sued the  same  treatment  of  the  body,  the  occiput  carried  pos- 
teriorly, as  I  have  done  sometimes  in  pelves  ranging  from 
three  to  three  and  one-fourth  inches.  I  believe,  for  various 
reasons,  it  has  an  advantage  over  the  opposite  one,  with  the 
face  of  the  child  posterior,  and  back  looking  upward.  On  this 
point  I  will  not  now  enlarge.  This  method  is  essentially 
necessary  as  an  illustration  in  the  obliquely-ovate  pelvis, 
whether  naturally  so  or  created  by  diseases  of  the  hip-joint  or 
injuries.  In  two  of  the  patients  I  have  referred  to  I  have 
delivered  with  pelvis  in  the  inferior  strait  of  one  and  seven- 
eighths  to  two  inches  diameter.  They  have  since  had  abor- 
tion produced  at  the  third  and  fourth  month,  and  wrould  not 
permit  gestation  to  proceed  to  even  six  months.  The  other 
patient  has  consented  to  allow  pregnancy  to  go  to  six  or  six 
and  a  half  months. 

From  the  observations  I  have  made  I  deduce  the  following : 

1.  That  a  mutilated  foetus  can  be  delivered  with  safety  to 
the  mother  through  a  space  of  one  and  three-fourths  inch 
antero-posterior,  and  two  and  a  half  or  three  inches  transverse, 
by  craniotomy,  cephalotripsy,  or  cranioclasm,  provided  the 
vault  has  been  destroyed,  and  the  face  made  to  present  edge- 
wise, or  delivering  the  head  sidewise. 

2.  That  after  cephalotripsy,  or  cranioclasm,  if  necessary, 
version,  early  performed,  with  propulsion  from  above  the 
pubes  afterward,  and  before  the  uterine  forces  are  exhausted, 
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is  preferable  to  the  first  proposition,  and  I  believe  more 
available. 

3.  That  the  cephalotribe  or  cranioclast  cannot  be  consid- 
ered sufficiently  available  as  tractors  after  cephalotripsy,  to 
deliver  the  patient  in  extreme  contraction,  and  that  other  in- 
struments as  tractors  are  necessary  to  aid  the  delivery. 

4.  That  the  Caesarean  section  should  not  be  performed 
when  the  contraction  or  deformity  is  as  stated  above,  unless 
some  other  complications  or  circumstances  exists,  or  presents. 
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Read  October  21,  1875. 


In  a  paper  upon  the  classification  of  skin-diseases,  which  I 
had  the  honor  of  reading  before  the  New  York  Dermatological 
Society,  December  8,  1874,  and  which  was  published  in  the 
Archives  of  Dermatology,  April,  1875,  I  placed  Eczema,  Pso- 
riasis, and  Pityriasis,  among  the  general  diathetic  affections  of 
the  skin,  and  referred  them  to  a  diathesis  to  which  I  gave  the 
name  of  Bheuma.  This  name  was  chosen,  firstly,  in  conse- 
quence of  its  etymological  signification,  which  implies  the  idea 
of  exudation ;  secondly,  because  the  blood-condition  underly- 
ing this  diathesis  is  probably  similar  to,  if  not  identical  with 
that  concerned  in  the  production  of  rheumatism  and  gout ; 
and,  thirdly,  because  the  vulgar  name  Salt-rheum,  so  commonly 
used  in  this  country,  embraces  the  affections  under  considera- 
tion. As  the  term  Syphilides  has  been  adopted  to  signify  the 
cutaneous  manifestations  of  Syphilis,  and  Scrofulides  those  of 
Scrofula,  in  like  manner  I  have  given  the  name  of  Kheumides 
to  the  cutaneous  manifestations  of  the  Rheumic  diathesis. 

THE  KHEUMIDES. 

The  term  Kheumides  implies  the  existence  of  a  constitu- 
tional condition  or  diathesis  to  which  these  affections  may  be 
properly  referable.  This,  at  the  outset,  involves  the  considera- 
tion of  three  important  points.  The  first  of  these  is,  as  to  the 
veritable  existence  of  such  a  diathesis ;  the  second,  as  to  its 
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nature ;  and  the  third,  as  to  whether  the  affections  which  we 
have  assigned  to  it  really  come  within  its  influence. 

Argument  in  support  of  the  existence  of  the  Rheumic  di- 
athesis would  hardly  seem  to  be  necessary  were  it  not  for  the 
fact  that  it  is  denied  in  toto  by  the  German  school ;  a  school 
whose  invaluable  contributions  to  dermatology  entitle  its  views 
to  our  highest  respect. 

Looking  to  the  past,  we  find  that  from  early  times  in  the 
history  of  medicine  there  has  been  a  more  or  less  prevalent 
belief  in  the  existence  of  a  general  condition  intimately  con- 
nected with  certain  cutaneous  affections,  and  which  was  rec- 
ognized by  the  Greeks  under  the  name  oi psora.  This  term, 
though  frequently  used  with  great  vagueness,  still  represented 
a  prominent  idea,  and  corresponded  to  the  "  scabies "  of  the 
Romans  (Celsus),  the  affection  to  which  the  name  eczema  is 
to-day  applied. 

Paulus  ^Egenita  included  psoriasis,  as  well  as  eczema,  un- 
der the  term  psora. 

Rhazes 1  describes  two  kinds  of  "  scabies,"  the  moist  and 
the  dry,  and  places  "  pruritus "  in  intimate  connection  with 
them.  He  attributes  them  all  to  "  humores  adustos"  and  ori- 
ginating "  ex  sanguine  et  phlegmate  falsoP  The  "scabies" 
here  mentioned  was  equivalent  to  the  ancient  psora  or  modern 
eczema,  and  the  "  pruritus "  probably  corresponded  to  the 
lichen  or  papular  eczema  of  the  present  day. 

Leaving  the  distant  past  and  coming  to  the  dawn  of  mod- 
ern systematic  dermatology,  we  find  Plenck a  using  the  term 
"  scabies  "  with  very  great  looseness,  making  no  less  than  eight 
varieties,  of  which  but  one,  "  scabies  verminosa," 8  corresponds 
to  the  affection  now  called  by  this  name.  The  "  scabies  capi- 
tis "  of  Plenck,  however,  plainly  includes  eczema  and  "  est 
critica  evacuatio  humoris  acrimoniosi^  qui  per  glandulas  cu- 
pillitii  excerniturP 

Later  we  find  that,  instead  of  the  Roman  "  scabies"  or  ec- 

1  Latin  translation,  Basilese,  1544. 

3  "  Doctrina  de  Morbis  Outaneis,"  p.  41,  Viennse,  1776. 

3  "  Est  Scabies,  in  qua  Vermiculi  seu  Acari  Reperiuntur,"  p.  42. 
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zema  being  the  principal  feature  of  psora,  the  modern  scabies 
or  itch  proper,  by  a  curious  confounding  of  terms,  became  its 
chief  synonym.  The  itch,  then,  became  the  representative  of 
psora,  and,  although  by  most  regarded  as  a  local  affection,  was 
still  by  many  believed  to  be  of  constitutional  origin.  This 
view  was  especially  elaborated  by  Hahnemann,1  and  carried 
to  such  extravagant  lengths  that  reaction  was  the  natural  con- 
sequence. The  idea  of  the  constitutional  nature  of  the  itch 
was  finally  overthrown  by  Penucci's2  demonstration  that  the 
acarus  scabiei  was  unquestionably  the  cause  of  the  affection, 
and  from  that  time  the  idea  of  psora  as  a  constitutional  dis- 
ease no  longer  existed  in  the  minds  of  the  majority.  Modern 
scabies  was  the  parasite  which  destroyed  the  diathetic  claims 
of  the  ancient  and  more  respectable  psora,  and  hence  the 
German  notion  of  the  local  nature  of  all  these  affections. 

Turning  to  England,  we  find  the  original  idea  prevalent  in 
the  early  part  of  this  century.  Parr,9  speaking  of  psoriasis, 
says,  "  It  is  more  strictly  the  dry  itch,  which,  in  compliance 
with  authors,  we  have  mentioned  under  the  last  article " 
(Psora).  "  It  is  always  apparently  connected  with  some  disor- 
der in  the  constitution,  often  with  gout  and  rheumatism. 
The  seminium  of  the  disease  is  apparently  in  the  constitution." 

Later  this  use  of  the  term  psora  became  corrupted,  as  in 
Germany ;  and  we  find  Plumbe4  confounding  it  with  parasitic 
scabies.  The  constitutional  nature,  however,  of  the  affections 
which  it  formerly  included,  was  not  given  up,  and  is  at  the 
present  day  steadily  gaining  ground  in  England. 

In  France  we  find  a  cutaneous  diathesis,  distinct  from 
syphilis  and  scrofula,  accepted  almost  without  dissent ;  this 
diathesis  is  commonly  known  as  the  "  dartrous"  and,  synony- 
mous with  dartre,  we  find  a  revival  of  the  ancient  term  her- 
pes. 

1  "  Organon  of  Homoeopathic  Medicine." 

7  Gras,  "  Kecherclies  sur  l'Acarus,"  Paris,  1834. 

8  "London  Medical  Dictionary,"  American  edition,  Philadelphia,  1819. 

4  "Practical  Treatise  on  the  Diseases  of  the  Skin,"  fourth  edition,  Lon- 
don, 1837. 
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Hardy  1  believes  that  the  term  dartres  may  with  propriety 
be  applied  to  a  very  natural  family  of  cutaneous  affections, 
possessing  many  common  characteristics,  to  which  he  alludes. 
In  general  terms  he  describes  those  subject  to  this  diathesis  as 
"  in  appearance  enjoying  all  the  attributes  of  good  health,  but 
who  are  yet  in  a  peculiar  state  which  cannot  be  considered 
perfectly  sound.  Their  integument  is  habitually  dry,  and  per- 
spiration is  diminished.  The  skin  is  often  the  seat  of  lively 
itching,  even  in  the  absence  of  eruption.  The  appetite  is  gen- 
erally well  developed,  and  it  is  well  known  that  the  dartrous 
eat  a  much  greater  quantity  of  food  than  other  patients  in 
analogous  conditions.  Another  important  peculiarity  is  the 
extreme  sensibility  of  the  skin,  and  the  facility  with  which  it 
is  influenced  by  the  lightest  and  most  fugitive  impressions. 
Sometimes  general  excitement,  alcoholic  excess,  watching,  use 
of  coffee,  of  certain  kinds  of  food ;  sometimes  a  local  excite- 
ment, irritating  frictions,  or  the  application  of  a  plaster,  will 
give  rise  to  an  eruption,  often  ephemeral,  and  not  dartrous  in 
character,  but  which  reveals  a  particular  predisposition  of  the 
economy,  and  the  existence  of  a  latent  vice  which  needs  but  a 
favorable  occasion  to  manifest  itself."  To  this  diathesis  Hardy 
ascribes  eczema,  lichen,  psoriasis,  and  pityriasis. 

Gigot-Suard,2  under  the  title  of  herpetism,  includes  the  af- 
fections just  mentioned,  and,  in  addition,  a  few  others  whose 
claims  to  this  position  appear  to  me  to  be  somewhat  doubtful. 

Bazin 3  separates  the  dartre  or  herpetis  of  Hardy  and  the 
majority  of  French  writers  into  two  principal  diseases,  which 
he  calls  respectively  dartre  and  arthritis,  and  between  which 
he  endeavors  to  draw  distinctions,  which  are  in  many  cases  so 
delicate  as  to  be  hardly  appreciable.  He  adds  to  the  list  of 
affections  a  number  which  appear  to  be  accidental  rather  than 
essential  to  either  of  these  diatheses. 

In  Italy,  where  cutaneous  diseases  have  been  studied  with 

1  "Lecons  theoriques  et  pratiques  sur  les  Maladies  dela  Peau,"  Paris. 
3  "  L'Herpetisme,"  Paris,  1870. 

9  "  Lec.  thSoriq.  et  cliniq.  sur  les  Aff.  cut.  de  nat.  arth.  et  dart.,"  Paris, 
1868. 
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great  zeal  and  scientific  care,  we  find  a  general  acceptance  of 
the  herpetic  and  arthritic  diatheses. 

Coming  finally  to  America,  we  find  a  very  wide-spread  be- 
lief in  the  existence  of  a  constitutional  condition  manifested  by 
certain  cutaneous  eruptions,  which  have  received  the  common 
name  of  salt-rheum.  It  is  this  diathesis,  equivalent  to  the 
dartre  of  Hardy,  the  herpetism  of  Gigot-Suard,  the  herpetis 
and  arthritis  of  Bazin  and  Italian  writers,  and  the  psora  of 
the  ancients,  for  which  I  propose  the  term  rheumic  as  a  desig- 
nation. 

The  existence  of  this  diathesis  cannot  be  considered  com- 
pletely proved,  as  the  very  nature  of  the  case  renders  an  abso- 
lute demonstration  impossible.  In  this,  as  in  most  other  the- 
oretical questions  in  medical  science,  we  are  obliged  to  form 
our  opinions  by  the  preponderance  of  probability  on  one  side  or 
the  other,  and  the  ability  of  the  theory  to  explain  the  observed 
phenomena.  In  favor  of  this  diathesis,  we  have  the  concur- 
rent opinions  of  many  intelligent  and  experienced  observers, 
running  through  long  periods  of  time,  and  by  its  acceptance  a 
means  of  explaining  many  occurrences  which  would  otherwise 
be  inscrutable. 

The  second  question  which  requires  consideration  in  this 
connection  is  the  nature  of  the  rheumic  diathesis.    This  is 

i  not  simply  a  matter  of  theoretical  interest,  but  is  of  the  ut- 
most practical  importance  from  a  therapeutic  point  of  view, 
since  a  correct  understanding  of  the  nature  and  etiology  of  the 
affections  dependent  upon  it  enables  us  to  conceive  and  apply 
rational  methods  of  treatment. 

The  older  views  upon  this  subject  are  not  of  much  value, 
and  even  when  we  come  to  the  present  century  we  find  very 
little  clearly  formulated.  The  English  writers,  as  a  rule, 
favor  the  idea  that  it  usually  depends  upon  the  condition 

I  which  gives  rise  to  gout.  Schonlein  held  that  it,  or  at  least 
one  of  its  manifestations  (psoriasis),  was  due  to  uroplania  (an 
excess  of  certain  urinary  ingredients  in  the  blood).  This 
view  Hebra  expressly  condemns.  Hardy  attributes  the  diath- 
esis to  a  peculiar  vice  of  the  constitution,  of  the  nature  of 
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which  he  is  ignorant ;  Bazin,  so  far  as  his  arthritides  are  con- 
cerned, to  the  same  general  blood-conditions  which  predispose 
to  inflammation  of  the  joints,  both  rheumatic  and  gouty; 
Gigot-Suard  to  uric,  sometimes  to  oxalic  acid.  It  will  be  seen, 
then,  that  all  the  decided  opinions  which  have  been  expressed, 
concerning  the  nature  of  the  diathesis,  by  those  who  believe  in 
its  existence,  are  one  in  idea  if  not  in  words,  and  imply  the 
existence  of  some  materies  jpeocans  as  the  efficient  cause  of  its 
manifestations.  The  views  above  stated  are  in  the  main  based 
upon  clinical  observation,  with  the  exception  of  Gigot-Suard's, 
which  derives  additional  weight  from  the  results  of  experimen- 
tal investigation  (detection  of  uric  acid  in  the  scales  and 
secretions  in  these  affections,  and  the  induction  of  similar 
cutaneous  lesions,  by  the  ingestion  of  uric  and  oxalic  acids). 1 
My  own  view,  derived  from  observation,  study,  and  experiment,8 
harmonizes  with  those  mentioned.  It  may  therefore  be  for- 
mally stated  that  the  affections  pertaining  to  this  diathesis 
are,  in  all  probability,  due  to  the  accumulation  in  the  blood 
of  an  excess  of  certain  excrementitious  substances,  and  pre- 
sumably those  which  are  also  efficient  in  the  causation  of  gout 
and  rheumatism,  with  perhaps  the  addition  of  a  few  others 
whose  relations  to  morbid  conditions  have  not  as  yet  received 
much  attention.  Although  it  is  far  from  being  susceptible  of 
demonstrative  proof,  it  is  more  or  less  probable  that  the  fol- 
lowing are  the  noxious  agents,  namely  :  uric  acid,  lactic  acid, 
oxalic  acid,  creatin,  creatinin,  and  possibly  others.  The  first, 
fourth,  and  fifth  of  these,  are  always  derived  from  preexisting 
albuminoid  substances ;  the  other  two,  sometimes  from  al- 
buminoids, and  sometimes  from  substances  belonging  to  the 
amylaceous  and  saccharine  groups,  and  all  of  them  represent 
either  steps  or  side-products  of  the  processes  which  bring  about 
the  metamorphosis  of  food  into  tissue,  and  that  again  into  sub- 

1  Op.  cit.}  and  "  l'Uricemie,"  Paris,  1875. 

3  In  the  blood  of  two  out  of  three  psoriasic  patients  I  found  oxalic  acid 
by  dialyzing  the  serum.  A  dilute  solution  of  chloride  of  calcium  was 
placed  in  the  outer  vessel,  and  the  result  was  a  crop  of  octohedra,  dumbbells, 
and  "  spherites  "  of  oxalate  of  lime. 
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stances  ready  for  excretion.  Our  present  knowledge  of  physi- 
ological chemistry  will  not  enable  us  to  trace  the  exact  pro- 
cesses and  successive  steps  which  lead  to  the  formation  of  these 
bodies,  but  I  think  it  will  warrant  the  assertion  that  the 
general  process  is  one  of  oxidation.  In  other  words,  that  al- 
buminoids (e.  g.,  roast-beef)  entering  the  body  as  food,  finallv 
leave  it  as  urea,  mainly  through  the  instrumentality  of  oxi- 
dation, and,  if  the  oxidation  of  the  received  albuminoids  is 
incomplete,  we  have  a  diminished  proportion  of  urea,  and  an 
increased  proportion  of  uric  acid,  etc.  This  condition  may  be 
conveniently  denominated,  after  Bence  Jones,1  one  of  suboxi- 
dation. 

This  incomplete  oxidation  appears  to  be,  to  a  certain  but 
limited  extent,  a  normal  condition,  and  suboxidized  products 
are  found  in  very  small  proportion  in  healthy  blood,  and  ready 
for  removal  by  the  kidneys  ;  and  it  is  only  when  they  accumu- 
late unduly  that  they  prove  harmful.  Some  of  these  bodies 
are  themselves,  or  form  in  the  blood,  compounds  which  are 
less  soluble  than  the  urea,  and  are  not  so  readily  excreted,  and 
hence  tend  to  accumulate.  This  accumulation  occurs  when- 
ever renal  action  is  deficient,  although  the  production  of  the 
uric  acid,  etc.,  may  be  in  normal  quantity.  Or,  on  the  other 
hand,  over-accumulation  may  occur  from  over-production,  even 
when  the  kidneys  are  removing  from  the  system  the  usual  pro- 
portion of  these  excreta. 

In  the  former  case  the  kidneys  are  at  fault,  and  the  diffi- 
3ulty  arises  from  either  organic  or  functional  disease  of  these 
organs,  usually  the  latter.  It  is  probable,  however,  that  the 
)ver-accumulation  is  more  frequently  due  to  over-production 
:han  to  deficient  excretion.  When  this  is  the  case  it  arises 
Torn  one  of  two  causes :  first,  deficient  oxidation  of  a  normal 
supply  of  ingested  albuminoids ;  or,  second,  oxidation  being 
lormally  active,  it  is  still  incapable  of  fully  meeting  the  re- 
mirements  of  an  occasional  or  habitual  over-supply  of  pep- 
ones,  and  hence  a  quantity  of  only  partially-oxidized  and 

1  "  Lectures  on  some  of  the  Applications  of  Chemistry  and  Mechanics 
o  Pathology  and  Therapeutics,"  London,  1867. 
VOL.  II.,  n.  s.  16 
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very  insoluble  products  is  left  in  the  circulating  fluid  to  be 
with  difficulty  excreted. 

This  duty  the  kidneys  will  perform  up  to  a  certain  point, 
and  for  a  certain  length  of  time ;  but  at  last  failing  to  be  com- 
pletely removed  they  seek  other  channels  of  exit,  chiefly  the 
bowels,  but  in  part  also  the  skin.1  The  bowels,  being  accus- 
tomed to  the  office  of  depuration,  do  not  complain  when  any 
slight  extra  demand  is  made  upon  them ;  but  the  skin,  less 
accustomed  to  the  performance  of  this  function,  exhibits  its 
impatience  by  pruritus  and  its  rebellion  by  eruption. 

If  the  supply  of  ingesta  is  normally  and  properly  adapted 
to  the  body's  needs,  but  oxidation  is  imperfect,  we  are  com- 
pelled to  seek  deeper  for  a  cause.  It  is  to  be  found  either  in 
a  deficient  supply  of  oxygen  in  the  blood,  or,  if  the  supply  be 
hygienically  sufficient,  in  a  defective  utilization  of  it. 

This  leads  us  to  inquire  how  and  where  the  general  pro- 
cesses of  oxidation  are  carried  on  in  the  body.  Without 
stating  the  many  theories  which  have  been  advanced  in  ex- 
planation of  this  process,  I  will  simply  offer  the  one  which 
seems  to  me  to  have  the  greater  probabilities  in  its  favor,  to 
wit,  the  one  recently  urged  with  so  much  force  by  Murchison.' 
This  writer  believes  that  the  liver  is  the  principal  seat  of  the 
oxidizing  processes,  and  that  deficient  functional  activity  of 
this  organ  is  the  fons  et  origo  of  most  of  the  troubles  arising 
from  suboxidation.  I  have  the  more  readily  accepted  the 
views  of  Murchison,  as  deductions  from  a  different  set  of  data 
had  previously  led  me  to  suspect  the  liver  of  being  intimately 
connected  with  the  production  of  the  rheumic  diathesis.  It 
is  also  probable  that  a  certain  amount  of  oxidation  occurs  in 
the  tissues,  and  even  in  the  blood  itself. 

Let  us  now  return  with  the  argument,  and  in  the  light  of 
his  theory  trace  a  pound  of  beef  from  the  mouth  to  the  urinal. 

1  Gigot-Suard's  "Experiments"  (q.  v.)  seem  to  prove  this.  Gr.  Bird 
("Urinary  Deposits,"  etc.)  has  observed  eczematous  eruptions  "frosted" 
with  crystals  of  urate  of  soda,  and  I  have  myself  obtained  uric  acid  from 
the  sweat  of  rheumic  patients.    Lactic  acid  has  been  found  in  it  by  others. 

8  "  On  Functional  Derangements  of  the  Liver,"  London,  1874. 
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Entering  the  stomach  it  is  acted  upon  by  the  gastric  juice  and 
changed  into  albuminose  or  peptones.1  These  are  received 
by  endosmosis  into  the  portal  capillaries,  and  are  conveyed  to 
the  liver ;  here  they  wholly,  or  in  part,  undergo  oxidation, 
and  are  conveyed  thence  by  the  hepatic  vein  to  the  vena  cava, 
to  the  right  heart,  through  the  lungs,  to  the  left  heart,  and 
from  it  to  the  general  circulation,  through  the  medium  of 
which  they  are  distributed  to  the  tissues.  Here,  by  further 
oxidation,  perhaps,  they  become  tissue,  remain  as  such  for  a 
time,  until  by  still  further  oxidation  they  are  released  from 
their  morphological  condition,  and  reenter  the  circulation,  per- 
haps as  urea,  perhaps  only  as  substances  capable  by  still  further 
oxidation  of  becoming  urea,  and  ready  for  removal  by  the  kid- 
neys. If,  now,  these  normal  processes  be  anywhere  obstructed, 
we  have  in  the  circulation  the  very  insoluble  products  of  de- 
ficient oxidation,  which,  unable  to  entirely  escape  by  the  kid- 
neys, seek  a  vicarious  exit,  in  part  by  the  skin,  and  in  so 
doing,  give  rise  to  the  cutaneous  troubles  we  are  considering. 

What  causes  the  tendency  to  deficient  oxidation  by  the 
liver  and  other  organs  concerned?  This  is  a  question  which 
we  cannot  definitely  answer.  Excluding  cases  characterized 
by  a  deficiency  of  red  corpuscles,  anaemia,  chlorosis,  etc.,  in 
which  the  proximate  cause  is  very  evident,  we  come  to  others 
and  by  far  the  majority,  concerning  which  we  only  know  that 
sometimes  the  difficulty  appears  to  be  hereditary,  and  at  other 
times  acquired,  and  that  in  either  case  it  is  always  difficult, 
and  sometimes  impossible  to  remedy,  and  that  our  efforts  must 
be  confined  to  controlling  its  results  rather  than  to  eradicating 
their  cause. 

There  is,  however,  another  important  change  in  the  con- 
stitution of  the  blood,  and  one  which  results  directly  from 
this  over-accumulation  of  sub-oxidized  product.  Uric,  lactic, 
and  oxalic  acids,  combining  with  the  free  alkalies  or  alkaline 
carbonate  existing  in  the  serum,  reduce  its  alkalinity — that  is, 
render  it  sub-alkaline.    Now,  it  is  well  known  that  processes 

1 1  am  considering  simply  the  nitrogenous  principles  of  the  beef,  not  the 
fats,  salts,  etc. 
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of  oxidation,  whether  within  or  without  the  body,  are  more 
readily  accomplished  in  the  presence  than  in  the  absence  of  an 
alkali ;  in  other  words,  alkalies  assist  oxidation,  and  their 
diminished  proportion  in  the  blood-serum  and  the  tissues 
greatly  retards  this  normal  process.1  The  importance  of  this 
fact,  from  a  therapeutical  point  of  view,  will  be  immediately 
perceived. 

This  diathesis  of  sub-oxidation  does  not  manifest  its  effects 
upon  the  skin  alone,  but  also  upon  the  mucous  membranes  and 
•  the  joints ;  and,  in  all  probability,  underlies  certain  chronic 
organic  lesions  of  the  viscera.  These,  however,  do  not  imme- 
diately concern  us,  and  hence  will  not  be  specially  referred  to. 

The  third  question  which  we  are  called  upon  to  determine 
in  connection  with  this  diathesis  is,  the  propriety  of  consider- 
ing eczema,  psoriasis,  and  pityriasis,  among  its  dependents. 

If  these  affections  do  depend  upon  this  or  any  other  di- 
athesis or  common  constitutional  condition,  we  should  expect 
them  to  exhibit  certain  general  characteristics  indicating  a 
mutual  relationship.  This  they  do,  and  the  principal  features 
which  they  possess  in  common,  and  which  serve  to  point  to 
this  relationship,  are  the  following  : 

They  are  not  contagious. 

They  are  frequently  general ;  not,  however,  by  simultane- 
ous invasion  of  the  surface,  but  by  spreading  from  different 
foci. 

They  are  frequently  symmetrical. 

They  are  usually  chronic. 

Their  natural  duration  is  indefinite. 

They  are  obstinate,  and  do  not  readily  yield  to  treatment. 
They  are  frequently  observed  in  different  members  of  the 
same  family. 

They  are  frequently  observed  in  different  forms  in  differ- 
ent generations  of  a  family. 

Two  or  more  forms  may  be  present  at  the  same  time,  or 
may  appear  successively. 

1  Bence  Jones  lays  special  stress  upon  this.  A  familiar  example  is  the 
oxidation  of  sugar  in  Fehling's  reaction,  which  will  not  occur  except  in 
the  presence  of  an  excess  of  alkali. 


New  York  Academy  of  Medicine. 


245 


They  do  not  always  preserve  their  individuality,  but  some- 
times merge  one  into  the  other. 
Kelapses  are  frequent. 

They  sometimes  alternate  with  affections  of  other  organs, 
especially  of  the  pulmonary  and  gastric  mucous  membranes, 
and  of  the  joints. 

They  itch. 

The  lesions  are  always  superficial. 
They  never  leave  cicatrices. 

They  are  more  or  less  amenable  to  certain  definite  methods 
of  treatment,  which  have  little  if  any  effect  upon  other  cuta- 
neous affections. 

These  many  common  features,  together  with  the  results  of 
rational  treatment  based  upon  indications  deduced  from  the 
supposed  nature  of  the  affections,  tend,  with  increasing  ex- 
perience, to  confirm  rather  than  weaken,  the  views  which  I 
have  now  for  some  years  held  concerning  this  diathesis,  and  the 
propriety  of  classing  these  affections  among  its  manifestations. 

Treatment. — Having  now  considered  the  nature  of  the 
rheumic  diathesis,  it  remains  to  be  seen  whether  we  have  any 
means  at  our  command  by  which  it  may  be  counteracted,  or 
its  effects  in  any  way  modified.  The  measures  which  may  be 
adopted  for  this  purpose  come  under  two  heads,  namely, 
rational  and  empirical.  The  rational  treatment  will  be  best 
understood  by  taking  a  retrospective  glance  at  the  morbid 
conditions  present  and  their  cause. 

In  the  first  place  we  have  the  blood  surcharged  with  in- 
sufficiently oxidized  excrementitious  principles,  less  soluble 
than  urea,  the  substance  into  which  they  would  be  changed  if 
normal  action  were  taking  place. 

2.  The  blood  is  sub-alkaline. 

3.  The  accumulation  in  the  blood  of  these  excreta  is  due 
either  to  deficient  action  of  the  kidneys  ;  or — 

4.  The  kidneys  acting  normally,  these  substances  are  pro- 
duced in  excess. 

5.  This  excess  is  due  either  to  over-supply  of  albuminoid 
food,  the  surplus  not  being  thoroughly  oxidized ;  or — 
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6.  The  nitrogenous  ingesta,  not  being  excessive,  there  is 
failure  on  the  part  of  the  oxidizing  processes  to  fully  perform 
this  function. 

7.  There  are  strong  reasons  for  believing  that  the  liver  is 
the  organ  more  particularly  at  fault  in  this  connection. 

The  two  principal  indications,  then,  are  to  depurate  the 
blood  and  to  promote  oxidation,  and  these  we  may  expect  to 
fulfill,  with  more  or  less  success,  by  means  at  our  command. 

Depuration  of  the  blood  is  to  be  effected  by  calling  into 
more  vigorous  action  either  the  kidneys,  bowels,  or  skin.  If 
the  trouble  is  due  to  defective  renal  activity,  a  point  which 
may  be  determined  by  careful  estimation  of  the  amount  of 
nitrogen  daily  discharged  in  the  urea,  uric  acid,  etc.,  we  must 
treat  these  organs  with  some  leniency,  and  be  careful  not  to  urge 
them  too  much,  since  by  undue  stimulation  we  may  increase 
the  difficulties  under  which  they  are  laboring,  and  defeat  the 
very  object  we  have  in  view,  to  say  nothing  of  the  risk  of 
doing  more  serious  damage.  We  will  be  obliged,  therefore,  to 
depend  upon  the  skin  and  bowels  for  the  fulfillment  of  the 
first  indication.  The  functional  activity  of  the  skin  is  in- 
creased by  exercise,  bathing,  and  warmth ;  and  is  most  rapidly 
and  vigorously  influenced  by  the  hot-air  or  Turkish  bath. 
This  latter  agent,  in  the  absence  of  extensive  eruption,  is 
almost  always  of  service,  and,  when  properly  managed,  is  not 
liable  to  be  followed  by  injurious  after-effects ;  it  may,  there- 
fore, be  applied  frequently,  even  daily,  with  the  happiest  re- 
sults. 

If  the  bowels  are  to  be  stimulated,  we  may  employ  various 
cathartics;  the  most  useful  in  this  connection,  perhaps,  being 
the  ordinary  senna  and  salts,  given  in  sufficient  doses  to  pro- 
duce one  or  two  loose  evacuations  daily.  Hardy  praises  very 
highly  an  infusion  of  wild  pansy  (viola  tricolor),  combined 
with  senna,  in  about  the  following  proportions : 


3-  Violse  tricoloris, 
Sennas, 

Aq.  bullientis, 


n 

5  89. 

Oij. 


M. 
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One-quarter  to  one-half  of  this  quantity  to  be  taken  daily, 
and  the  amount  to  be  diminished  gradually  as  the  necessity 
for  its  employment  lessens.  Hardy  states  that  he  has  given 
this  purgative  for  two  or  three  months  at  a  time  without  ill 
effect. 

In  place  of  these  remedies  we  may  employ  some  of  the 
natural  mineral  waters,  as  those  of  Seidlits,  containing  sul- 
phate of  magnesia  largely,  without  chlorides;  of  Pullna, 
characterized  by  its  richness  in  sulphates  of  magnesia  and 
soda,  together  with  chlorides  ;  or  of  Friedrichshall,  contain- 
ing both  soda  and  magnesia,  but  less  abundantly  than  Pullna. 
The  native  waters  which  seem  to  approach  most  nearly  in 
chemical  composition  to  those  above  noted  are  the  Estill  and 
Crab  Orchard  Springs  of  Kentucky.1 

This  active  purgation,  however,  I  believe  is  rarely  required? 
the  condition  necessitating  it  (defective  renal  action)  being  the 
exception,  and  by  no  means  the  rule,  as  numerous  quantitative 
analyses  have  indicated  a  normal  excretion  of  nitrogen.' 

If  the  kidneys  are  perfectly  healthy,  we  may  leave  the 
bowels  entirely  alone,  and  call  upon  the  former  to  perform 
most  of  the  depurating  work.  This  is  effected  by  diuretics, 
and  the  ones  specially  serviceable  in  this  connection  are  vinum 
colchici,  infus.  digitalis,  vinum  caffeas  viridis,3  balsam  of 
copaiba,  propylamine,  carbonate  of  lithia,  and  vichy. 

1  We  know  so  little  concerning  the  native  mineral  waters,  that  it  is  dif- 
ficult to  speak  confidently  as  to  their  effects.  Many  of  them,  especially 
those  of  this  State  (New  York),  contain  a  large  proportion  of  lime  (sul- 
phate and  carbonate),  which  does  not  appear  to  me  to  be  a  desirable  in- 
gredient, except,  perhaps,  in  certain  special  conditions  not  connected  with 
skin-diseases. 

2  This  statement  is  chiefly  based  upon  urea  determinations.  The  quan- 
titative analysis  of  uric  acid  being  tedious,  and  often  unsatisfactory,  has 
not  been  so  frequently  employed. 

3 1  first  learned  the  value  of  this  preparation  in  Gigot-Suard  (op.  cit.), 
and  have  it  prepared  as  follows  :  One  pound  of  ground  unburned  coffee  is 
added  to  a  quart  of  good  sherry,  and  left  to  digest  for  two  weeks.  The 
mixture  is  then  filtered  through  flannel,  and  the  residue  subjected  to  press- 
ure, and  enough  fresh  wine  is  added  to  make  a  quart.  Dose,  §  j  or  §  ij 
per  diem.  This  wine  is  prepared  for  me  by  Mr.  B.  W.  Dyer,  No.  460 
Fourth  Avenue. 
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These  remedies,  one  and  all,  appear  to  exert  a  marked  in- 
fluence upon  the  urine,  notably  increasing  the  amount  of  solids 
daily  excreted  in  this  fluid.  They  are,  moreover,  among  our 
chief  reliances  in  gouty  and  rheumatic  conditions  generally. 
The  carbonate  of  lithia  and  vichy,  besides  being  diuretic,  tend 
in  addition  to  restore  the  normal  degree  of  alkalinity  to  the 
blood,  and  by  their  presence  as  alkalies  to  assist  oxidation. 
These  different  diuretics  may  be  used  singly  or  combined,  and 
for  a  considerable  period.  Lithia  and  vichy,  however,  and 
alkalies  generally,  if  too  long  employed,  tend  to  impoverish  the 
blood  by  diminishing  the  number  of  red  corpuscles.  To  obvi- 
ate this,  the  use  of  the  benzoate  of  lithia,  combined  with  iron, 
has  been  suggested.  A  better  plan,  however,  if  we  anticipate 
a  prolonged  use  of  alkalies  and  other  diuretics,  is  to  intermit 
their  employment  for  one  or  two  weeks  out  of  each  month, 
giving  iron  if  necessary  in  the  intervals.1 

Having  put  in  force  the  measures  necessary  for  the  depu- 
ration of  the  blood,  and  the  reestablishment  of  its  normal 
alkalinity,  attention  must  be  directed  to  the  question  of  oxi- 
dation. 

If  the  conditions  present  be  simply  due  to  incomplete  oxi- 
dation of  an  excessive  amount  of  albuminoid  ingesta,  the 
course  is  very  clear.  It  is  only  necessary  to  diminish  the  pro- 
portion of  this  kind  of  diet.  In  other  words,  cut  off  the  meat 
to  a  greater  or  less  extent,  and  substitute  for  it  a  larger  quan- 
tity of  bread,  vegetables,  and  fats.  Some  of  these  patients 
are  exceedingly  fond  of  meat,  and  eat  it  in  large  quantities, 
and  are  sometimes  inclined  to  rebel  against  restriction  of  their 
diet.  The  quantity  of  meat  eaten  by  many  persons  is  greatly 
in  excess  of  the  real  bodily  needs.  And  this  excess  being  of 
no  service  is  pretty  apt  to  do  harm,  and  soon  brings  the  patient 
in  contact  with  his  physician.  In  these  cases,  then,  our  prin- 
cipal effort  should  be  to  induce  the  patient  to  modify  his  diet 
in  the  way  suggested,  and,  even  if  he  is  a  little  rebellious  at 
first,  it  is  surprising  how  soon  he  becomes  reconciled  to  the 

1  It  must  be  remembered  that  we  are  dealing  with  ebronic  conditions, 
and  treatment  to  be  effectual  must  be  continued  for  a  long  time. 


JTeic  York  Academy  of  Medicine. 


249 


changed  conditions,  and  frequently  loath  to  return  to  his 
former  habits. 

If,  on  the  other  hand,  but  a  moderate  quantity  of  nitro- 
genous food  is  ingested,  and  even  this  is  incompletely  oxidized, 
it  will  be  necessary  to  institute  measures  specially  designed  to 
increase  oxidation.  The  red  corpuscles  being  the  vehicles  by 
which  the  inhaled  oxygen  is  distributed  to  the  different  parts 
of  the  body,  it  is,  of  course,  of  the  first  importance  that  they 
should  be  present  in  normal  quantities.  Any  notable  defi- 
ciency in  this  respect  is  easily  ascertained,  and  may  usually  be 
remedied  to  a  great  extent  by  the  use  of  preparations  of  iron. 
This  being  accomplished,  we  must  endeavor  to  insure  a  full 
supply  of  oxygen  by  exercise  in  the  open  air,  good  bedroom 
ventilation,  and  the  like.  In  addition  we  may  attempt  to 
furnish  oxygen  directly  to  the  blood  by  inhalations  of  the  pure 
gas,  or  better,  perhaps,  by  inhalations  of  oxygen,  a  small  por- 
tion of  which  has  been  rendered  more  active  by  ozonation. 
Further,  we  may  employ  certain  medicines  which  contain 
oxygen  largely,  and  are  believed  to  be  capable  of  giving  it  up 
to  the  blood,  as,  for  instance,  the  chlorate  of  potassa.  The 
alkalies  already  mentioned,  which  by  their  presence  assist  oxi- 
dation, are  appropriate  adjuvants. 

Finally,  if  the  liver  be  torpid — that  is,  functionally  inac- 
tive— we  may  have  recourse  to  the  occasional,  and,  in  some 
cases,  frequent  use  of  cartain  drugs  which  have  the  reputation 
of  being  hepatic  stimulants,  as  mercury,  podophyllin,  etc. 

The  above  outline  of  treatment  is  certainly  the  one  which 
the  conditions  supposed  to  exist  would  naturally  suggest.  I 
should  hesitate,  however,  to  offer  it,  even  with  personal  ex- 
perience in  its  favor,  were  it  not  that  there  is  abundant  corrob- 
orative testimony  from  other  sources  in  favor  of  each  and 
every  one  of  the  remedies  mentioned.  The  value  of  cathar- 
tics, of  diuretics,  of  alkalies,  of  chalybeates,  and  of  hepatics, 
as  isolated  remedies  in  the  affections  embraced  in  this  diathe- 
sis, is  recognized  by  almost  every  modern  writer,  and  their 
employment  counseled  under  various  circumstances.  Here- 
tofore their  use  has  mainly  been  empirical,  and  not  founded 


250 


Transactions,  etc. 


upon  preconceived  views  as  to  the  special  indications  which 
they  fulfilled. 

Their  acknowledged  clinical  value,  however,  is  strong  pre- 
sumptive evidence  of  the  at  least  approximate  correctness  of 
the  theoretical  views  that  have  been  expressed,  and  should 
induce  us  to  seek  further  for  remedies  still  better  adapted  to 
fulfill  the  indicated  requirements. 

It  is  not  of  course  supposed  that  in  any  given  case  all  of 
the  drugs  mentioned  will  be  required,  but  the  happiest  results 
are  to  be  expected  from  their  judicious  selection,  combination, 
and  alternation. 

The  treatment  which  I  have  here  advocated  for  the  affec- 
tions belonging  to  this  group  is  intended  to  replace  the  method 
which,  until  recently,  has  received  almost  universal  adhesion. 
I  allude  to  the  treatment  by  arsenic. 

Arsenic  has  been  and  is  still  by  many,  perhaps  by  most, 
regarded  as  the  sheet-anchor  in  the  management  of  these  affec- 
tions. Its  reputation  is  based  upon  the  fact  that  it  has  the 
most  undoubted  control  over  many  of  the  manifestations  of 
this  diathesis ;  a  control  evidenced  by  the  prompt  removal,  in 
many  cases,  of  the  visible  lesions  and  other  appreciable  symp- 
toms. But  does  it,  in  addition  to  this,  exert  any  influence 
upon  the  constitutional  conditions  which  underlie  them  ?  Does 
it  in  the  slightest  degree  tend  to  prevent  their  relapse  ?  I 
have  never  been  able  to  perceive  that  it  did.  In  my  earlier 
experiences  I  employed  arsenic  largely,  and  obtained  the  ef- 
fects usually  ascribed  to  it ;  gradually  I  used  it  less  frequently, 
and  at  present  prescribe  it  but  seldom,  and  have  no  hesitation 
in  saying  that  the  arsenical  treatment  of  these  affections, 
though  often  more  prompt,  is  on  the  whole  less  satisfactory 
than  the  method  which  I  have  here  detailed. 

The  foregoing  refers  simply  to  the  internal  treatment  of 
the  rheumic  affections,  but  it  must  not  be  supposed  that  de- 
pendence is  to  be  placed  upon  it  alone.  On  the  contrary, 
local  treatment  is  of  service  in  almost  every  case,  but  can  only 
be  considered  in  connection  with  the  special  affections  them- 
selves. 


HOSPITALS:  HISTORY  OF  THEIR  ORIGIN  AND  DEVELOP- 
MENT— THEIR  PROGRESS  DURING  THE  CENTURY  OF  THE 
AMERICAN  REPUBLIC. 


By  W.  GILL  WYLIE,  M.  D. 
Read  February  16,  1876. 

It  is  the  common  belief  that  hospitals,  for  the  treatment 
of  the  sick  poor,  are  the  offspring  of  Christianity ;  that,  pre- 
vious to  the  Christian  era,  no  such  institutions  as  our  hospi- 
tals ever  existed.  The  best  encyclopaedias,  both  English  and 
American,  make  no  reference  to  the  fact  that  hospitals  were 
known  previous  to  the  coming  of  Christ,  and  not  infrequently 
we  hear  men  in  public  addresses  making  the  same  mistake. 
Beyond  question,  hospitals  for  the  purpose  of  treating  the 
sick  poor  were  founded  in  India,  among  the  Buddhists,  sev- 
eral hundred  years  before  the  advent  of  Christ. 

During  the  reign  of  Asoka,  who  died  226  years  b.  c,  the 
Buddhists  cut  on  rocks  their  edicts  on  hospitals,  one  of  which, 
dated  220  b.  c,  can  be  seen  to-day. 

It  directs  that,  along  the  routes  of  travel,  hospitals  shall  be 
erected,  that  they  be  "  well  provided  with  instruments  and 
medicines  consisting  of  mineral  and  vegetable  drugs,  with 
roots  and  fruits,"  and  also  that  "  whenever  there  is  no  provi- 
sion of  drugs,  medicines,  roots,  and  herbs,  are  to  be  supplied 
and  skillful  physicians  are  to  be  appointed  to  administer  them, 
at  the  expense  of  the  state."  1 

In  Mr.  Wise's  Review  of  the  History  of  Medicine  (vol.  i., 
page  392)  there  is  a  quotation  from  Tounour's  translation  of 
the  "Mahawauso,"  stating  that  "Buddha  has  appointed  a 

1  Review  of  the  History  of  Medicine.  By  Thomas  A.  Wise,  London , 
1867. 
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physician  for  every  ten  villages  on  the  high-road,  and  built 
asylums  for  the  crippled,  the  deformed,  and  the  destitute. 
His  sou,  Upatiso,  built  hospitals  for  cripples,  for  pregnant 
women,  and  for  the  blind,  and  diseased,  and  Dhatusend  built 
hospitals  for  cripples  and  for  the  sick." 

At  the  present  time  there  are  no  hospitals  for  treating  hu- 
man beings  among  the  Buddhists.  It  seems  that  they  were 
provided  by  the  state,  and  disappeared  with  the  government ; 
but  hospitals  for  diseased,  old,  and  crippled  animals,  which 
from  the  earliest  period  were  founded  and  supported  by  pri- 
vate benevolence,  are  still  kept  up. 

Scavoneur,  in  his  u  Yoyages  "  (vol.  ii.,  page  489),  gives  an 
account  of  the  Banian  hospital  which  still  exists  at  Surat,  at 
the  time  of  his  writing,  about  one  hundred  years  ago : 

"  This  curious  institution  was  supported  by  the  one  anna  per 
cent,  on  the  rupee  of  the  merchant's  clear  gain,  to  which  were 
added  the  fines  of  certain  venal  offenses,  under  the  supervi- 
sion of  the  chief  Banians.  In  1770,  when  trade  had  decayed, 
the  revenue  was  upward  of  six  hundred  pounds  a  year,  and 
so  careful  were  they  of  the  animals,  that  bread-and  milk  were 
provided  for  two  which  could  not  crop  grass.  The  hospital 
consisted  of  twenty-five  acres,  surrounded  with  a  high  wall, 
divided  into  courts  and  defended  by  sheds  and  yards  for  the 
accommodation  of  the  animals." 

"Not  far  distant  on  a  rock,  in  Guzerat,  are  the  edicts  of 
Asoka,  cut  on  it  more  than  two  thousand  years  ago."  Ham- 
ilton in  his  "  Hindustan  "  (vol.  i.,  page  718),  tells  of  an  old  tor- 
toise, that  was  seen  in  one  of  these  hospitals,  that  had  been 
there  for  seventy-five  years. 

It  is  said  that  "  the  sick  were  treated  in  the  temples  of 
JEsculapius,  1134  years  b.  c,  at  Titanus,  a  city  of  Pelopon- 
nesus," but  there  is  no  evidence  that  these  temples  were  used 
for  the  purpose  of  treating  the  sick  poor ;  still  they  were  in 
some  respects  similar  to  our  hospitals. 

Dr.  John  Watson,  in  his  Anniversary  Discourse  before  the 
New  York  Academy  of  Medicine ,  says:  uAs  asylums,  these 
temples  bore  no  inapt  resemblance  to  the  hospitals  and  in- 
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firmaries  of  modern  times ;  into  which,  in  fact,  some  of  them 
were  ultimately  converted.  The  temples  of  iEsculapius,  Cos, 
and  Tricca,  according  to  Strabo,  were  always  filled  with  pa- 
tients, and  along  their  walls  the  tablets  were  suspended,  upon 
which  were  recorded  the  history  and  treatment  of  the  indi- 
vidual cases  of  disease." 

The  valetudinariums  of  the  Eomans,  referred  to  by  Seneca 
and  other  writers,  and  which  are  defined  by  Andrews,  Ains- 
worth,  Cooper,  and  other  authorities,  as  places  where  men 
lie  being  sick,  sick  men's  lodgings,  infirmaries,  or  hospitals 
for  sick  folk,  a  sick-room,  must  have  been  institutions  some- 
what similar  to  hospitals.  As  they  are  not  described  by  any 
of  the  many  Eoman  historians  as  public  institutions,  they 
were  probably  something  like  our  private  hospitals — water- 
cures. 

•  There  was  a  public  building  on  an  island  of  the  Tiber  at 
Eome  to  which  slaves  were  removed  when  sick,  and  one  at 
Delos  used  as  an  asylum  for  aged  women,  and  near  some  of 
the  temples  houses  were  erected  for  those  sick  while  visiting 
them. 

In  the  East  caravansaries  or  resting-places  for  travelers 
have  existed  from  time  immemorial.  In  all  of  the  early  pil- 
grimages some  such  resting-places  were  customary,  and  were 
usually  found  near  the  shrines  and  temples. 

After  the  birth  of  Christ,  when  his  words  began  to  reach 
the  hearts  of  men  and  lead  them  to  acts  of  kindness,  and 
when  Jerusalem  and  the  roads  approaching  it  were  crowded 
with  pilgrims,  special  accommodations  for  the  use  of  those 
taken  sick  were  established  in  connection  with  these  caravan- 
saries. Afterward,  when  monasteries  and  convents  were  es- 
tablished, they  were  the  resting-places  of  pilgrims,  and  in 
these  we  find  there  were  special  apartments  arranged  for  the 
sick.  In  the  East,  in  the  time  of  the  Emperor  Julian,  these 
apartments  for  strangers  and  paupers  in  the  monasteries  were, 
called  xendochia.  Among  the  Eomans  it  was  the  custom 
to  set  aside  apartments  in  their  houses  for  guests  which  they 
1  Cowper,  in  London  Daily  Neics,  October,  1875. 
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called  hospitalia  and  it  is  from  this  that  our  word  hospital 
is  derived,  and  it  was  from  the  spirit  of  charity  taught  by 
Christ,  stimulated  by  the  necessities  of  the  pilgrims,  that  our 
first  hospitals  originated. 

As  early  as  a.  d.  300  it  is  said  that  several  hospitals  were 
established  for  the  use  of  sick  pilgrims  near  Bethlehem,  un- 
der the  direction  of  St.  Jerome,  in  whose  writings  the  term 
"  hospital "  first  appears  in  connection  with  curative  estab- 
lishments.1 

Besides  the  necessity  of  providing  places  of  shelter  for 
sick  pilgrims,  another  cause  that  influenced  the  founding  of 
hospitals  and  other  charitable  institutions  was,  that  the  barons 
of  the  middle  ages  did  not  distribute  corn  among  the  poor, 
as  was  the  custom  with  the  Romans,  and  when  Christianity 
was  introduced  into  the  Roman  Empire  many  slaves  were  set 
free  and  became  helpless  paupers. 

"  To  either  St.  Ephraim,  who  died  in  381,  or  St.  Fabiola, 
is  due  the  credit  of  founding  infirmaries,  which  were  support- 
ed by  charitable  contributions  for  the  exclusive  purpose  of 
treating  the  sick." 

Hospitals  were  spoken  of  "  in  the  Council  of  Nice,  a.  d. 
325,  as  institutions  well  known  and  deserving  support  and 
encouragement."  2 

The  famous  Hospital  of  Cesarea  was  founded  a.  d.  370. 
The  Hotel  Dieu,  perhaps  the  oldest  hospital  in  Europe  now  in 
use,  was  founded  about  a.  d.  600  by  St.  Landry,  Bishop  of 
Paris,  for  all  sick  and  destitute  persons  of  whatever  sex,  age, 
or  condition.  Its  motto  was  "  Medicus  et  Hospes  " — sick  pil- 
grims and  mendicants  all  were  received. 

The  first  hospital  built  in  England  especially  for  the  sick 
was-  erected  at  Canterbury  by  Archbishop  Lanfranc.  In  1070 
and  in  1208  the  Hospital  of  the  Holy  Ghost  and  St.  George's 
Hospital  were  established  in  Berlin.  After  this  a  hospital  was 
considered  requisite  for  every  city  to  afford  shelter  to  the  poor 
and  sick. 

1  Dr.  Toner's  "  Contributions  to  the  Annals  of  Progress  in  Medicine." 
1  Ibid. 
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The  introduction  of  the  leprosy  during  the  Crusades,  and 
later  epidemics  of  small-pox  and  cholera,  necessitated  the  sepa- 
ration of  the  sick  from  the  well,  and  to  accomplish  this  many 
lazarettos  were  built.  Lamothe,  on  Charitable  Legislation, 
says  that,  in  1226,  there  were  two  thousand  such  institutions  in 
France  alone. 

In  1048  a  school  of  medicine  was  established  at  Salerno, 
and  the  same  year  an  order,  called  the  "  Brethren  of  the 
Hospital,"  for  the  care  of  the  sick  in  Jerusalem,  dedicated  to 
John  the  Baptist,  was  organized,  and  in  1118  knightly  vows 
were  added.  After  this  brotherhoods  of  Hospitallers  were 
formed  and  extended  through  Europe. 

As  the  Crusaders  increased,  the  brotherhoods  became  more 
numerous  and  richer ;  and  it  was  not  uncommon  for  rich  per- 
sons, when  dying,  to  bequeath  their  property  to  the  hospital 
in  which  they  had  been  relieved  while  away  from  home. 

The  hospitals  established  by  these  brotherhoods  were 
always  near  and  connected  with  a  monastery  or  cathedral. 
Of  their  internal  arrangements  but  little  is  known. 

It  seems  that  the  knights  or  brothers  bound  up  the  wounds, 
and  acted  as  physicians.  The  earliest  account  of  physicians 
or  surgeons  being  connected  with  a  hospital  among  the  Tem- 
plars was  under  John  de  Lastic,  who,  in  1437,  defined  the 
duty  of  the  physicians  and  surgeons.1 

In  1456  the  Grand  Hospital  of  Milan  was  opened.  This 
remarkable  building  is  still  in  use  as  a  hospital,  and  contains 
usually  more  than  two  thousand  patients.  "The  buildings 
stand  around  square  yards,  the  principal  one  being  much 
larger  than  the  others,  and  separates  the  hospital  into  two 
parts."  The  main  wards  on  either  side  of  this  large  court 
form  a  cross,  in  the  centre  of  which  "  is  a  cupola,  with  an 
altar  beneath  it,  where  divine  service  is  performed  daily  in 
sight  of  the  patients." 

These  wards  have  corridors  on  both  sides,  which  are  not 
so  lofty  as  the  ceilings  of  the  wards,  and  consequently  there 
is  plenty  of  room  for  windows  above  these  passages.  The 
1  Beckman's  History  of  Inventions. 
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ceilings  are  thirty  or  forty  feet  high,  and  the  floors  covered 
with  red  bricks  or  flags. 

The  outside  wards  are  nothing  but  spacious  corridors.1 
The  wards  were  first  warmed  by  open  charcoal  braziers. 

This  hospital,  built  at  the  time  when  the  Church  of  Home 
was  at  the  height  of  her  power,  and  but  a  short  time  before 
the  Reformation,  is  a  good  example  of  what  had  been  at- 
tained toward  the  development  of  hospitals.,  and  it  shows  how 
much  a  part  of  the  Church  the  institution  of  hospitals  was. 
A  close  study  of  all  hospitals  built  subsequent  to  this  period 
for  two  hundred  years  on  the  Continent  of  Europe  and  about 
one  hundred  years  in  England,  in  fact  just  so  long  as  the 
Church  of  Rome  had  control  of  the  hospitals,  shows  that  no 
progress  in  the  construction  of  hospitals  was  made. 

In  all  of  these  hospitals  the  first  idea  in  the  erection  was 
to  make  the  hospital  a  church  institution,  and  on  this  account 
the  wards  were  clustered  about  the  chapel.  Add  to  this  idea 
of  making  the  hospital  a  church  institution,  that  of  economy 
and  convenience  of  administration,  and  take  the  plan  of  the 
Grand  Hospital  of  Milan  as  a  model,  and  we  have  the  source 
of  our  modern  block  plan  and  corridor  hospitals. 

About  the  first  of  the  sixteenth  century  another  cause  be- 
gan to  influence  the  establishment  of  hospitals,  namely,  the 
necessity  of  providing  for  the  care  of  the  large  numbers  of 
sick  and  wounded  incident  to  war.  From  the  earliest  ages  it 
seems  to  have  been  the  custom  to  have  a  surgeon  or  physician 
in  attendance  on  an  army,  but,  previous  to  the  times  of  Am- 
broise  Pare  (1560),  there  is  no  evidence  that  the  physician 
or  surgeon  was  considered  a  necessity  or  of  much  consequence 
in  military  affairs. 

As  there  was  no  special  provision  for  the  wounded  after  a 
battle,  they  were  distributed  in  the  nearest  towns  and  quar- 
tered upon  the  inhabitants.  There  are  one  or  two  referenced 
by  ancient  historians,  showing  that  the  wounded  were  some- 
times placed  in  tents,  but  there  is  no  account  of  such  a  thing 
as  a  military  hospital.    The  soldiers  were  taught  to  dress  their 

1  Hospitals,  Infirmaries  and  Dispensatories.    By  F.  Oppert.  1867. 
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wounds  with  oil  and  wine,  and  in  many  cases  left  to  take 
care  of  themselves  when  wounded. 

The  Italians  were  the  tirst  to  produce  writers  on  military 
surgery  about  the  beginning  of  the  thirteenth  century.  Early 
in  the  fourteenth  century  the  study  of  surgery  was  introduced 
into  the  Universities  of  Montpellier  and  Paris,  but  we  find  no 
account  of  a  military  hospital  being  erected,  until  1575  when 
at  the  siege  of  Metz,  through  the  influence  of  Ambroise  Pare, 
the  first  famous  military  surgeon,  one  was  built.1 

Thus  we  see  that  the  spirit  of  humanity  without  the  aid  of 
science  did  not  make  proper  provision  for  the  sick  and  wounded 
soldiers.  Three  hundred  years  later,  when  science  had  devel- 
oped into  such  proportions  as  to  divide  the  control  of  the  world 
with  religion  itself,  we  shall  find  the  experience  afforded  by 
the  large  number  of  sick  and  wounded  incident  to  wars  to 
be  by  far  the  most  important  measure  of  all  others  in  bringing 
'  about  reforms  in  hospitals. 

In  1670  Louis  XIY.  began  to  build  the  Hotel  des  Invalides. 
Beckman,  in  his  "History  of  Inventions"  speaking  of  this  hos- 
pital says,  "  The  extravagant  magnificence  of  which  is  rather  a 
proof  and  monument  of  the  profusion  and  pride  of  that  sover- 
eign than  of  his  care  for  meritorious  soldiers." 

This  is  one  of  the  first  instances  of  this  personal  monu- 
mental idea  showing  itself  in  the  construction  of  hospitals. 
To-day,  when  so  many  hospitals  are  founded  by  individuals, 
the  monumental  idea  has  become  a  serious  hinderance1  to  the 
adoption  of  that  plan  of  building  known  to  be  the  best  for  the 
purpose  of  curing  the  sick. 

One  of  the  first  houses  established  for  the  sick  poor  was 
that  built  at  Rome  by  Fabiola,  a  Roman  lady,  the  friend  of  St. 
Jerome.3  But  this  and  all  other  hospitals  founded  by  indi- 
viduals were  made  church  institutions  until  the  beginning  of 
the  eighteenth  century,  when  several  hospitals,  as  Guy's,  were 
founded  in  England  by  individuals,  and  the  monumental  idea 

1  On  the  Establishment  of  Army  Hospitals,  by  Edward  A.  Crane, 
fi£D. 

2  Beckman's  History  of  Inventions. 
VOL.  II.,  N.  S.  17 
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began  to  show  itself  in  the  style  of  building  ;  since  then  many 
have  been  built,  and  in  almost  all  the  idea  of  making  a  monu- 
ment has  been  the  first  and  most  important  consideration  in 
selecting  the  style  of  building,  and  has  lately  done  much  to 
hinder  the  adoption  of  the  best  plans  so  far  as  the  welfare  of 
the  patients  is  concerned. 

The  Influence  of  Science  on  the  Development  of  Hospitals. 
— Before  the  Reformation  in  the  sixteenth  century,  hospitals, 
lazarettos,  and  all  other  charitable  institutions,  were  completely 
in  the  hands  of  the  ecclesiastics,  and  had  become  a  useful  part 
of  the  machinery  of  the  Church  of  Rome,  which  then  in  a  great 
measure  directed  all  the  affairs  of  Europe. 

Until  this  time  the  knowledge  of  medicine  and  pretty  much 
all  learning  was  confined  to  the  priesthood.  In  fact,  until  the 
eighteenth  century  almost  all  hospitals  were  more  like  our  poor- 
houses  than  the  hospitals  of  to-day.  At  this  period  positive 
science  was  established,  but  the  practical  adaptation  of  science 
or  inventions  was  only  just  fairly  begun.  Curative  medicine 
was  hardly  in  advance  of  the  time  of  Hippocrates,  and  sanitary 
science  was  in  its  infancy. 

Early  in  the  seventeenth  century,  it  is  said  that  Gustavus 
Adolphus  of  Sweden  established  the  first  regular  military 
sanitary  service,  but  we  have  found  nothing  to  show  that  sani- 
tary science  to  any  extent  influenced  the  construction  of  hos- 
pitals, certainly  not  civil  hospitals,  before  the  eighteenth  cen- 
tury. After  the  Reformation,  during  the  enlightened  reign  of 
Elizabeth,  on  account  of  the  prevalence  of  the  plague, efforts 
were  made  to  bring  about  improvement  in  dwelling-houses, 
by  limiting  the  number  of  inmates  in  each  house,  etc.,  and  in 
the  seventeenth  century  the  fearful  ravages  of  both  the  cholera 
and  jail  or  typhus  fever  excited  a  general  interest  in  efforts 
to  prevent  the  spread  of  these  contagious  diseases. 

Toward  the  latter  part  of  this  century,  the  writings  of 
Sydenham  did  much  to  improve  the  science  of  medicine,  and 
early  in  the  eighteenth  century  we  find  several  authors  treat- 
ing of  air  intelligently.    Among  these  were  Hoffman  and 
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Beucrus.  Arbutlmot  wrote  a  valuable  treatise  on  air,  making 
use  of  the  laws  of  physics. 

In  1713  Cardinal  de  Polignac  wrote  "  Le  mecanique  a 
Feu,"  in  which  he  treats  of  ventilation,  and  makes  use  of  the 
laws  of  physics  in  constructing  fireplaces,  and  to  him  is  due 
the  credit  of  inventing  the  first  machine  for  forcing  ventila- 
tion. He  says :  "  It  is  not  the  warmth  of  a  room,  but  its  ine- 
quality of  temperature  and  want  of  ventilation,  that  is  the 
origin  of  numerous  maladies ;  we  cannot,  therefore,  be  too 
cautious  of  living  in  those  in  which  this  dangerous  impurity 
of  heat  and  motionless  air  exists,  nor  remain  too  long  in  rooms 
into  which  temperately  warm  fresh  air  is  constantly  flowing 
and  diffused." 1 

The  cardinal's  method  of  heating  the  air  before  it  enters 
the  room,  by  ducts  and  chambers  behind  the  fireplaces,  in 
which  he  makes  use  of  the  laws  of  physics,  mathematics,  etc., 
is  most  scientific  and  ingenious. 

In  1715  Jean  T.  Desaguliers,  a  French  refugee  then  re- 
siding in  London,  translated  the  work  of  Cardinal  de  Polignac 
(M.  Gauger)  into  English.  In  1723  Desaguliers  was  requested 
to  improve  the  ventilation  of  the  House  of  Commons,  which 
,  before  that  time  had  been  ventilated  by  means  of  four  holes  in 
the  ceiling  connected  with  hollow  pyramids  to  take  oflf  the 
foul  air — but  often  cold  air  would  descend. 

Desaguliers  very  ingeniously  arranged  a  fire  with  flues  to 
heat  the  air  in  the  pyramids  or  shafts,  and  thus  ventilate  the 
.  room.  In  1727  he  designed  a  machine,  which  by  means  of 
pumps  forced  the  fresh  air  in,  and  the  foul  air  out  of  mines. 
In  his  "  Com*  de  Physique,"  vol.  ii.,  page  474,  he  describes  a 
ventilator  which  he  had  proposed  to  the  Royal  Philosophical 
Society  for  "  changing  the  air  of  the  rooms  of  sick  people  in  a 
little  time,  either  by  drawing  out  the  foul  air  or  forcing  in 
fresh  air,  or  doing  both  successively  without  opening  doors  or 
windows,"  which  he  thought  would  be  of  great  use  in  all  hos- 
pitals and  prisons,  and  also  serve  to  convey  air  into  a  distant 

1  Bernan's  History  and  Art  of  Warming  and  Ventilating,  vol.  ii.,  p.  3, 
London,  1845. 
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room.1  The  motion  was  given  to  the  air  and  the  current  es- 
tablished by  means  of  a  number  of  fans  revolving  in  a  circular 
case — the  exact  principle  of  the  fan-ventilator  of  to-day. 

It  was  not  altogether  original,  but  the  application  and  im- 
provement of  the  plan  proposed  by  Cardinal  de  Poliguac,  and 
is  "  something  like  Popin's  Hessian  bellows."  This  centrifu- 
gal wheel-ventilator  was  applied  to  the  House  of  Commons  in 
1736,  and  used  for  seventy-five  years.  In  1741  Samuel  Sutton 
published  a  plan  for  drawing  off  the  foul  air  of  ships  by  means 
of  pipes  passing  through  the  fires  and  connecting  with  the 
flues,  thus  by  suction  forcing  out  the  foul  air.  And  about  the 
same  year,  1741,  Stephen  Hales  published  the  description  of  a 
ventilator  that  worked  on  the  principle  of  the  bellows. 

During  the  first  half  of  the  eighteenth  century,  in  England 
there  is  but  little* to  be  found  in  medical  works  having  a  direct 
bearing  upon  hospital  reform,  but  there  were  several  impor- 
tant hospitals  built ;  among  these  was  the  Royal  Infirmary  of 
Edinburgh. 

The  medical  school  in  connection  with  the  university,  led 
by  Alexander  Munro,  had  grown  in  importance,  and,  as  there 
was  no  hospital  then  in  Edinburgh,  the  professors  and  those 
interested  in  the  school  succeeded  in  establishing  the  Royal 
Infirmary  in  1734.  The  doctors  took  a  deep  interest  in  the 
erection  of  the  building,  as  they  were  at  that  time  the  most 
famous  in  Britain  ;  the  plan  adopted  by  them  will  give  a  good 
idea  of  the  progress  that  had  been  made  in  hospital  construc- 
tion, and  is  interesting  as  being  one  of  the  first  hospitals 
erected  with  the  design  of  subserving  the  interests  of  a  medi- 
cal school. 

The  original  building  is  still  standing ;  it  consists  of  a 
central  administrative  portion  with  wings  two  stories  high  on 
either  side,  containing  the  wards ;  the  whole  hospital  is  one 
solid  building,  but  the  windows  are  large  and  opposite,  and 
the  number  of  beds  in  each  ward  is  small  compared  with  the 
old  church  hospitals,  and  in  many  respects  it  shows  progress, 

1  Philosophical  Transactions,  and  Bernan's  History  of  Ventilation. 
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but  it  is  evident  that  the  controlling  ideas  in  the  plan  of  con- 
struction were  economy  and  convenience  of  administration. 

Comparing  this  hospital  with  those  of  Europe  of  the  same 
date  will  show  that  England,  long  freed  from  the  yoke  of  the 
Romish  Church,  had  made  more  progress  in  hospital  reform 
than  any  other  nation. 

Early  in  the  eighteenth  century,  through  the  writings  and 
teachings  of  Boerhaave,  the  Medical  School  of  Leyden  became 
the  most  famous  of  that  period,  and  held  the  position  of  the 
first  medical  school  of  Europe  for  a  generation. 

Boerhaave  was  a  man  of  great  erudition,  and  it  is  difficult 
to  say  to  what  extent  his  teachings  are  original;  at  any  rate 
many  of  his  aphorisms  will  bear  the  light  of  science  to-day, 
and  show  a  comprehensiveness  that  extends  to  some  of  the 
latest  scientific  discoveries  and  methods  of  treating  disease. 
The  following  two  aphorisms  have  been  selected  as  having 
a  direct  bearing  upon  the  subject  we  have  in  hand :  Apho- 
rism 245 :  "  But  it  is  more  especially  serviceable,  in  the  be- 
ginning of  the  cure,  to  make  an  exact  closure  of  the  wounded 
lips  while  bleeding,  and  making  the  dressings  seldom,  and 
very  expeditiously,  carefully  defending  the  parts  in  the  mean 
time  from  everything  too  moist,  oily,  or  relaxing,  and  also 
from  the  air  itself."  Aphorism  200,  on  wounds  in  general : 
"  The  air  of  the  patient's  chamber  should  be  always  pure  and 
free  from  putrid  exhalations;  that  which  is  dry,  and  moder- 
ately warm  or  temperate,  is  best ;  and  it  should  be  frequently 
renewed  or  changed." 

TTe  will  not  give  our  explanation  of  these  words,  but  that 
of  one  of  his  pupils,  Gerard  van  Swieten,  which  we  find 
in  Van  Sweiten's  "  Commentaries  on  the  Aphorisms  of 
Boerhaave,"  published  more  than  a  hundred  years  ago.  On 
page  181,  vol.  ii.,  after  giving  the  above  aphorisms,  he  says : 
u  Where  a  great  number  of  wounded  patients  lie  together  in 
a  hospital,  the  air  is  filled  with  putrid  exhalations,  which  affec- 
all  of  them,  and  kill  many  who  otherwise  might  have  been 
preserved ;  such  places  should  therefore  have  the  windows 
often  opened,  and  the  air  changed  or  blown  out,  to  remove  the 
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putrid  exhalations.  It  is  indeed  often  advised  to  perfume  the 
place  for  that  purpose ;  but  changing  of  the  air  is  much  more 
serviceable  to  the  diseased." 

"  But  above  all,  those  patients  are  observed  to  suffer  most 
for  want  of  fresh  air,  who  have  wounds  in  the  head,  as  we  are 
assured  from  observation."  Can  anything  we  have  to  say 
to-day  express  more  clearly  the  danger  of  foul  air  and  the  ne- 
cessity of  pure  air  in  treating  wounds  successfully  ?  If  Boer- 
haave  did  not  originate  these  ideas,  he  at  least  by  his  learning 
and  wisdom  collected  them,  shaped  them  into  living  germs, 
and  planted  them  in  the  minds  of  his  pupils  who  were  des- 
tined to  become  the  first  and  prime  movers  in  the  development 
and  practical  application  of  sanitary  science  in  treating  the 
sick. 

Among  the  pupils  of  Boerhaave  at  Leyden,  were  Sir  John 
Pringle  and  Gerard  van  Swieten ;  Donald  Munro  and  Rich- 
ard Brocklesby  were  also  students  at  Leyden ;  all  four  are 
noted  as  being  among  the  first  men  who  wrote  and  taught  the 
application  of  sanitary  science  in  the  construction  and  man- 
agement of  military  hospitals. 

Of  books  that  had  a  wide  circulation  we  have  been  able 
to  find  but  few  that  treat  of  the  practical  application  of  sani- 
tary science  in  caring  for  the  sick  and  wounded,  before  the 
publication  of  the  writings  of  Sir  John  Pringle,  and  none  that 
will  compare  with  the  advanced  views  taught  by  him.  In 
1750  he  published  a  scientific  essay  on  antiseptic  substances 
(probably  the  first  on  that  subject),  and. in  1752  the  first  edition 
of  his  famous  work  "  Observations  on  the  Diseases '  of  the 
Army  "  appeared.  On  page  86,  in  speaking  of  the  causes  of 
disease  in  armies,  he  says :  "  The  last  source  is  from  hospitals, 
barracks,  transport -ships,  and  in  a  word,  from  every  crowded 
place  where  the  air  is  so  pent  up,  as  not  only  to  lose  part  of 
its  vital  principle  by  frequent  respiration,  but  also  to  be  cor- 
rupted by  the  perishable  matter  of  the  body,  which,  as  it  is 
the  most  volatile  part  of  the  humors,  is  also  the  most  putres- 
cent," etc. 

And  again  he  says  :  "  As  to  the  disposition  of  hospitals  with 
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regard  to  preserving  the  purity  of  air,  the  best  rule  is,  to  ad- 
mit so  few  patients  into  each  ward  that  a  person  unacquainted 
with  danger  of  bad  air  might  imagine  there  was  room  to  take 
in  double  or  triple  the  number."  And  when  speaking  of  hos- 
pital and  typhus  fever,  he  recommends  barns  and  other  open 
buildings  in  preference  to  closed  houses,  and  says  that  pure  air 
is  of  more  importance  than  warmth,  and  adds,  "  It  may  be 
received  as  a  maxim  that  the  more  fresh  air  we  let  into  hos- 
pitals the  less  danger  there  will  be  of  breeding  this  dangerous 
distemper."  He  recommends  open  fires  as  the  best  method 
of  heating,  and  says  soldiers  may  be  treated  under  sheds. 

About  this  time,  science  was  making  rapid  progress  in  all 
directions,  and  there  seems  to  have  been  a  general  awakening 
to  the  necessity  of  sanitary  reform. 

In  a  small  volume  of  Van  Swieten's,  published  in  1760, 
he  gives  the  following  aphorism  :  u  The  lodging  of  a  number 
of  men  in  a  place  wanting  in  space  should  be  avoided  with 
the  greatest  care  ;  but  should  it  at  any  time  become  necessary, 
the  air  must  be  renewed  there  as  often  as  possible,  whether 
the  men  who  are  lodged  together  are  well  or  sick,  for  it  is 
from  a  want  of  ventilation  that  the  most  dangerous  diseases 
arise,  including  even  those  which  are  contagious."  1 

In  1764  Donald  Munro  published  a  work  "  On  the  Condi- 
tion of  Military  Hospitals."  In  this  he  proposed  the  applica- 
tion in  hospitals  of  Sutton's  method  of  ventilating  by  means 
of  pipes  or  ducts  opening  in  the  ceiling  of  the  wards  and  con- 
necting with  the  flues  of  the  fires,  and  he  also  recommends 
the  use  of  large  sheds  or  wooden  huts,  which  he  says  have  been 
tried  by  Eichard  Brocklesby,  and  found  to  be  the  best  build- 
ings for  treating  the  sick  of  the  army  and  navy. 

Long  before  the  time  of  Brocklesby  no  doubt  wooden  huts 
had  been  used  for  sheltering  the  sick  during  epidemics,  from 
necessity.  The  object  being  to  separate  the  diseased  from  the 
well,  without  any  design  of  placing  the  sick  under  the  most 
favorable  circumstances  to  recover. 

In  the  same  year,  1764,  Richard  Brocklesby  published  his 

1  Crane  On  the  Establishment  of  Army  Hospitals. 
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"Economical  and  Medical  Observations."  In  an  essay  on  the 
most  effectual  means  of  preserving  the  health  of  seamen,  by 
James  Lind,  M.  D.,  published  1762,  in  London,  we  find  the 
first  definite  proposal  on  the  classification  of  patients  ;  he  says  ; 
"  In  all  hospitals,  there  should  be  separate  wards  allotted  for 
different  diseases,  and  the  foul  wards  in  a  hospital  ought 
always  to  be  the  best  aired,  and,  where  the  contagion  is  emi- 
nently malignant,  spacious  tents  with  fireplaces  are  greatly 
preferable  to  any  close  ward  or  apartment,  for  dissipating  in- 
fection and  for  the  recovery  of  the  diseased." 

Although  the  general  interest  in  sanitary  affairs  and 
the  views  and  practical  suggestions  of  the  above-mentioned 
works  undoubtedly  brought  about  important  reform  in  the 
management  and  internal  arrangements  of  the  English  hos- 
pitals, yet  no  hospital  was  built  on  a  different  plan  or  that 
could  be  considered  an  improvement  on  the  plan  of  the  Royal 
Infirmary,  except  perhaps  one  that  was  built  at  Stonehouse, 
near  Plymouth,  England. 

We  have  not  been  able  to  get  a  full  description  of  the  plan 
of  this  hospital ;  we  know  that  it  was  commenced  in  1756 
and  finished  in  1764,  and  used  for  sick  seamen. 

The  wards  were  in  separate  pavilions,  with  only  twenty 
beds  to  the  ward,  and  the  windows  were  opposite.  This  was 
in  all  probability  the  first  "  pavilion "  hospital ;  the  name 
of  the  architect  was  Eoverhead,  of  London.  It  was  at  the 
time  considered  a  model  hospital,  and  was  visited  by  members 
of  the  committee  appointed  from  the  French  Academy  of  Sci- 
ences in  1786,  to  report  upon  a  plan  with  which  to  replace 
the  Hotel  Dieu,  and  from  its  plan  of  detached  buildings  or 
pavilions  they  took  ideas  which  guided  them  in  preparing 
their  famous  report. 

The  improved  plan  of  this  pavilion  hospital  at  Stonehouse 
was  not  adopted  in  England,  nor  do  we  know  of  any  hospital 
built  in  England  on  this  plan  until  1860,  when  the  Blackburn 
Infirmary  was  built  near  Manchester,  and  this  was  but  a  re- 
flection of  the  Stonehouse  plan  from  the  Lariboisiere  Hospital 
in  Paris,  which  was  finished  in  1854  after  the  plan  suggested 
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by  the  French  Academy  committee  in  1786,  fifty-eight  years 
before. 

In  the  writings  of  Pringle,  Brocklesby,  Munro,  and  Lind, 
and  in  the  building  of  the  Pavilion  Hospital  at  Stonehouse, 
the  spirit  of  sanitary  reform  which  began  with  the  Reforma- 
tion seems  to  have  reached  its  highest  point  of  development 
in  so  far  as  the  construction  of  hospitals  was  concerned,  and 
except  in  matters  of  internal  arrangements  no  mprovements 
were  made,  and  interest  in  the  subject  of  hospital  construc- 
tion seems  to  have  lain  dormant  for  a  century. 

In  Europe  up  to  1776,  a  century  ago,  we  find  nothing  of 
interest  to  record  as  an  improvement  in  hospitals.  The  prog- 
ress of  science  up  to  that  time  practically  had  not  reached 
the  subject  of  hospitals.  The  civil  hospitals  were  still  in 
the  hands  of  the  ecclesiastics,  and  even  in  Paris,  then  the 
greatest  scientific  centre  of  the  world,  they  were,  according 
to  the  accounts  of  numerous  authorities,  in  a  shocking  con- 
dition. 

We  have  traced  the  development  of  hospitals  in  Europe  up 
to  the  time  of  the  Revolutionary  War.  We  will  now  turn  to 
America. 

Prescott,  in  his  "  Conquest  of  Mexico"  vol.  i.,  p.  48,  speak- 
ing of  the  Aztec  civilization,  says  :  u  I  must  not  omit  to  notice 
here  an  institution  the  introduction  of  which,  in  the  Old 
World,  is  ranked  among  the  beneficent  fruits  of  Christianity. 
Hospitals  were  established  in  the  principal  cities,  for  the  cure 
of  the  sick,  and  permanent  refuge  for  the  disabled  soldiers ; 
and  surgeons  were  placed  over  them  6  who  were  so  far  better 
than  those  in  Europe,'  says  an  old  chronicler,  ' that  they  did 
not  protract  the  cure,  in  order  to  increase  the  pay.' " 

Mr.  Prescott  gives,  as  his  authorities  for  the  above  state- 
ments, "  Torquemada,  Monarch.  Ind.,  lib.,  xii.,  cap.  6  ;  lib.  — , 
cap.  3;"  " Ixtlilxochitl,  Hist.  Chich.,  MS.,  cap.  36."  On 
page  48,  of  the  same  volume,  he  says,  in  speaking  of  Monte- 
zuma, "  He  showed  a  similar  munificent  spirit  in  his  public 
works,  constructing  and  embellishing  the  temples,  bringing 
water  into  the  capital  by  new  channels,  and  establishing  a 
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hospital,  or  retreat  for  invalid  soldiers,  in  the  the  city  of  Col- 
huacan." 

In  answer  to  certain  questions,  General  J.  "W.  Phelps,  an 
authority  on  the  subject,  writes :  "  There  is  abundant  evidence 
to  show  that  the  Aztecs  came  from  Eastern  Asia,  and  that 
their  civilization  originated  in  Buddhist  ideas."  Like  the 
Buddhists,  their  knowledge  of  medicine  was  considerable  ;  bat 
their  religion,  so  unlike  that  of  the  Buddhists,  could  not  have 
prompted  the  building  of  hospitals,  for  they  are  supposed  to 
have  sacrificed  and  eaten  one  in  a  thousand  of  their  population 
every  year,  as  a  religious  institution.  It  is  possible  that  the 
idea  of  the  hospital  may  have  been  directly  derived  from  the 
Buddhists,  and  that  it  was  prompted  by  their  religion  before 
it  sank  to  cannibalism. 

"  After  America  was  settled  by  Europeans,  it  is  said  that 
a  small  hospital  was  established  at  Quebec  as  early  as  1639."  1 

The  first  account  of  a  hospital  in  the  territory  now  known 
as  the  United  States  is  given  by  E.  B.  O'Callaghan,  in  his 
'New  Netherlamd  Register.'  In  speaking  of  a  hospital  in 
use  on  Manhattan  Island  in  1658,  he  says :  "  This  hospital 
was  established,  at  the  request  of  Surgeon  Hendrickson  Var- 
renvager,  for  the  reception  of  sick  soldiers — who  had  been 
previously  billeted  on  private  •  families — and  for  the  West 
India  Company's  negroes.  In  1679  this  hospital  consisted 
of  '  five  houses.'  "  ' 

Early  in  the  eighteenth  century  pest-houses  were  estab- 
lished at  Salem,  Mass.,  New  York,  and  Charleston,  and  in 
1717  a  hospital  for  contagious  cases  was  built  at  Boston, 
Mass. 

In  1750,  Dr.  Thomas  Bond  originated  a  movement  to 
build  a  hospital  in  the  city  of  Philadelphia.  Dr.  Bond,  in  his 
efforts  to  bring  the  matter  before  the  people  and  to  secure  a 
charter  from  the  provincial  government,  was  assisted  by  Ben- 
jamin Franklin,  at  that  time  a  printer  in  Philadelphia.  The 
charter  was  granted  on  the  6th  of  May,  1751 ;  temporary 

1  Dr.  Toner's  Contribution  to  the  Annals  of  Progress  in  Medicine. 
*  J.  W.  Beekman,  Centeonial  Address,  New  York  Hospital,  1871. 
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buildings  were  used  till  1755,  when  the  corner-stone  of  the 
present  Pennsylvania  Hospital  building  was  laid,  but  the 
original  plan  was  not  completed  until  1805. 

The  hospital,  built  on  the  original  plan,  is  now  in  use.  It 
consists  of  a  central  administrative  part,  with  two  wings  of 
wards  two  stories  high,  with  a  basement, 

Considering  the  early  date  at  which  the  plan  was  adopted, 
it  was  a  very  good  one,  and  far  surpasses  the  old  monastery 
and  convent  buildings  that  constitute  a  large  part  of  many  of 
the  most  renowned  hospitals  now  in  use  abroad. 

This  was  the  first  chartered  hospital  of  this  country.  In 
1775  four  hundred  and  thirty-five  patients  were  admitted  into 
it.1  The  scientific  and  philosophical  works  of  Benjamin  Frank- 
lin had  a  marked  influence  in  educating  the  people  of  this 
country  in  the  practical  application  of  the  teachings  of  sani- 
tary science,  and  from  his  connection  with  the  Pennsylvania 
Hospital,  and  his  writings  on  ventilation,  stoves,  etc.,  it  seems 
that  to  him  is  due  the  credit  of  influencing  the  selection  of  so 
good  a  plan. 

Mr.  Beekman,  in  his  u  Centennial  Address"  before  the 
Society  of  the  New  York  Hospital,  says : 

"  In  1771  the  city  of  New  York  was  a  small  town  of  about 
twenty-one  thousand  inhabitants,  scarcely  extending  on  the 
north  as  far  as  St.  Paul's  Church. 

"The  governors  of  King's  College  (now  Columbia)  had 
established  a  medical  school  on  the  17th  of  September,  1767, 
and  to  the  exertions  of  two  of  the  professors,  Dr.  Samuel  Bard 
and  Dr.  John  Jones,  the  New  York  Hospital  owes  its  origin. 

"  The  charter  was  obtained  in  1771.  The  governors  em- 
powered Dr.  Jones  in  1772,  then  intending  to  sail  for  Europe, 
to  make  collections  of  money  and  to  buy  medicines  and  appa- 
ratus abroad,  and  the  next  year  decided  to  build  the  hospital 
on  a  plan  proposed  by  Dr.  Jones  on  his  return. 

"  On  the  6th  of  March,  1775,  when  hardly  finished,  the 
hospital  was  completely  destroyed  by  fire,  and  was  not  rebuilt 
until  1791.    In  1775  Dr.  Jones  published  a  little  book  under 

1  Dr.  G.  B.  Wood,  Centennial  Address,  Pennsylvania  Hospital,  1851. 
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the  title  '  Plain  Concise  Practical  Remarks  on  the  Treat- 
ment of  Wounds  and  Fractures^  to  which  is  added  a  Short 
Appendix  on  Camp  and  Military  Hospitals :  Principally 
designed  for  the  Use  of  young  Military  Surgeons  in  North 
America?"  This  little  book  was  very  useful  during  the  Kev- 
olution. 

The  first  pages  of  the  Appendix  relate  to  all  hospitals,  and 
the  whole  subject  of  hospital  reform  is  concisely  expressed. 
In  a  foot-note  an  outline  of  his  plan  for  the  New  York  Hos- 
pital is  given.  As  the  advanced  views  expressed  in  these  re- 
marks on  civil  hospitals,  illustrated  by  the  few  words  on  the 
plan,  antedate  by  more  than  ten  years  any  other  publication 
we  have  been  able  to  find,  we  will  quote  the  following : 

"  Among  the  variety  of  public  errors  and  abuses  to  be  met 
with  in  human  affairs,  there  is  not  one,  perhaps,  which  more 
loudly  calls  for  a  speedy  and  effectual  reformation  than  the 
misapplied  benevolence  of  hospitals  for  the  sick  and  wounded. 

"  We  daily  see  persons  of  every  rank  and  sex  contributing 
to  these  charities  with  a  spirit  of  liberality  which  does  honor 
to  humanity,  while  many  of  them,  with  the  most  becoming 
zeal,  are  devoting  their  time  and  sacrificing  their  private  in- 
terest to  the  care  of  superintending  the  structure  and  manage- 
ment of  the  house ;  and  yet  an  absurd,  mistaken  economy  has 
hitherto  not  only  rendered  all  this  pious  labor  and  expense,  in 
a  great  measure,  useless,  but  even  fatal  and  destructive  to  the 
very  end  and  aim  of  the  intended  purpose — that  of  healing  the 
diseases  of  the  sick  and  poor. 

"  To  those  who  are  unacquainted  with  the  subject  in  ques- 
tion, it  will  doubtless  appear  a  very  extraordinary  assertion 
that  there  is  not  at  present,  in  the  capital  of  the  kingdom,  a 
single  hospital  constructed  upon  proper  medical  principles; 
yet,  it  is  a  fact  very  generally  acknowledged  by  the  most  emi- 
nent men  in  the  profession  of  physic  and  surgery  in  England. 

"  It  we  inquire  into  the  cause  of  such  glaring  absurdities 
(p.  82),  we  shall  easily  trace  them  to  those  sources  of  darkness 
and  ignorance  from  which  most  of  our  civil  and  religious 
abuses  have  originated;  but  how  they  should  be  continued, 
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to  disgrace  the  improvements  of  more  enlightened  times, 
can  only  be  resolved  by  reflecting  on  the  pride,  obstinacy, 
and  self-interest  which  are  too  generally  annexed  to  ancient 
errors. 

"  If  great  and  populous  cities  have  been  justly  styled  the 
graves  of  the  human  species,  the  large  and  crowded  hospitals 
generally  built  in  them  may,  with  equal  truth  and  propriety, 
be  denominated  the  lazarettos  or  pest-houses  of  most  of  the 
unfortunate  persons  who,  from  ill-directed  motives  of  compas- 
sion, are  carried  into  these  charities.  In  the  two  great  hos- 
pitals of  St.  Thomas  and  St.  Bartholomew,  in  London,  about 
six  hundred  patients  die  annually,  which  is  about  one  in  thir- 
teen of  those  who  are  admitted  as  patients. 

"  In  Paris  it  is  supposed  that  one-third  of  all  who  die  there 
die  in  hospitals.  The  Hotel  Dieu — a  vast  building  situated 
in  the  middle  of  that  great  city — receives  about  twenty-two 
thousand  persons  annually,  one-fifth  of  which  number  die 
every  year.  It  is  impossible  for  a  man  of  any  humanity  to 
walk  through  the  long  wards  of  this  crowded  hospital,  without 
a  mixture  of  horror  and  commiseration  at  the  sad  spectacle  of 
misery  which  presents  itself.  The  beds  are  placed  in  triple 
rows,  with  four  and  six  patients  in  each  bed  ;  and  I  have  more 
than  once,  in  the  morning  rounds,  found  the  dead  lying  with 
the  living ;  for,  notwithstanding  the  great  assiduity  aud  ten- 
derness of  the  nurses,  some  of  whom  are  women  of  family  and 
take  the  veil  and  piously  devote  themselves  to  that  office,  yet 
it  is  almost  impossible,  from  (p.  83)  the  vast  number  of  pa- 
tients, to  bestow  timely  assistance  upon  every  individual. 

"  If  we  compare  the  number  of  patients  who  die  in  the 
county  infirmaries  of  England  with  those  of  the  London  and 
Paris  hospitals,  the  proportional  difference  will  be  greatly  in 
favor  of  the  former — in  the  Northampton  Infirmary  one  in 
nineteen  dies  annually,  and  in  that  of  Manchester,  placed  in 
a  more  airy  situation,  one  in  twenty-two ;  and,  although  the 
putrid  air  of  great  cities  is  more  unfavorable  to  health  in  gen- 
eral than  that  of  country  towns,  yet  the  great  difference  in 
mortality  will  be  found,  upon  a  close  and  fair  examination,  to 
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arise  from  the  structure  and  crowded  wards  of  the  hospitals 
in  overgrown  capitals.1 

"  For,  if  to  the  comparison  between  the  mortality  in  large 
city  hospitals  and  those  of  country  towns  we  further  add  the 
proportional  difference  between  the  last  and  that  of  private 
practice,  it  will  be  found  to  be  in  favor  of  the  latter.  From 
all  which  facts  it  evidently  appears  how  essentially  necessary 
pure  air  is  to  the  cure  of  diseases  in  general,  and  particularly 
those  which  arise  from  putrescent  causes,  either  internal  or 
external. 

"  It  is  computed  that  a  gallon  of  air  is  consumed  every 
minute  by  a  man  in  health,  and  much  more  must  be  neces- 
sary to  one  who  is  sick,  as  the  morbid  effluvia  which  are  con- 
tinually exhaling  from  all  parts  of  the  body  and  lungs  must 
contaminate  a  larger  portion  of  the  surrounding  atmosphere, 
and  render  it  less  healthful  to  breathe  in,  for  animals  are  ob- 
served to  die  much  sooner  in  foul  air  than  in  vacuo. 

66  But,  the  preceding  facts  not  having  been  sufficiently  un- 
derstood or  attended  to,  a  false  economy  has  universally  pre- 
vailed in  the  structure  of  hospitals  for  the  sick ;  for  those  that 
have  hitherto  had  a  principal  direction,  both  in  the  architect- 
ure and  management  of  them,  have  confined  their  views  en- 
tirely to  objects  of  conveniency,  cheapness,  or  ornament ;  and, 
in  one  of  the  last  hospitals  built  in  London  for  lying-in  wom- 
en, there  is  more  expense  bestowed  on  an  elegant  chapel  in  it 
than  would  have  furnished  four  wards. 

"  In  short,  the  physician  and  architect  have,  generally,  two 
very  opposite  and  incompatible  views — the  latter  laying  out 
his  plans  so  as  to  contain  the  greatest  number  of  persons  in 
the  least  possible  space,  whereas  the  former  always  aims  at 

1  "  It  is  to  be  hoped  that  the  hospital  lately  built  in  this  city  will  have 
fewer  objections  to  its  plan  than  any  hospital  hitherto  constructed ;  the 
principal  wards — which  are  to  contain  no  more  than  eight  beds — are  thir- 
ty-six feet  in  length,  twenty-four  wide,  and  eighteen  high ;  they  are  all 
well  ventilated,  not  only  from  the  opposite  disposition  of  the  windows, 
but  proper  openings  in  the  side-walls,  and  the  doors  open  into  a  long  pas- 
sage or  gallery  thoroughly  ventilated  from  north  to  south." 
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having  the  utmost  room  which  is  consistent  with  use  and  con- 
venience. 

U  The  same  false  maxims  of  economy  which  have  prevailed 
in  the  construction  of  hospitals  in  large  cities  are  too  much 
adopted  in  the  military  hospitals  of  camps  and  garrisons,  as 
evidently  appears  from  the  complaints  made  of  them  by  Sir 
John  Pringle,  to.  whose  excellent  observations  on  the  diseases 
of  the  army  I  am  principally  indebted  for  the  following  re- 
marks on  the  means  of  preventing  diseases  in  camp  or  garri- 
son." 

These  pages,  written  one  hundred  and  one  years  ago,  in 
their  comprehensiveness  reach  down  to  this  very  day ;  they 
show  that  Dr.  Jones  had  studied  the  subject,  and  was  well 
prepared  to  take  advantage  of  his  trip  abroad,  to  see  under- 
standing^ the  hospitals  as  they  were,  and  to  imbibe  fully  the 
spirit  of  hospital-reform  at  that  time  at  work  in  England,  and 
soon  to  express  itself  in  France  through  the  famous  report  of 
the  Academy  of  Sciences. 

Dr.  Jones's  account  gives  us  a  very  good  idea  of  the  con- 
struction and  sanitary  condition  of  hospitals,  just  previous  to 
the  Revolutionary  War.  All  writers  of  that  period  substantiate 
the  statements  made  by  Dr.  Jones  that  the  condition  of  the 
hospitals  in  France  was  very  bad  ;  but,  if  the  death-rate  in  the 
London  hospitals  was  only  one  in  thirteen,  their  hygienic  con- 
dition must  have  been  as  good  as  it  is  to-day.  It  is  interest- 
ing and  curious  to  compare  this  most  excellent  plan  given  by 
Dr.  Jones  as  that  of  the  New  York  Hospital,  destroyed  by 
fire  more  than  one  hundred  years  ago,  with  the  seven-story 
building,  just  erected  for  the  New  York  Hospital,  on  a  space 
of  ground  only  seventy  feet  by  one  hundred  and  seventy-five 
in  extent,  which  is  to  accommodate  one  hundred  and  fifty 
patients.  The  contract  for  the  building  alone  is  $432,000 — 
one  would  imagine  that  the  century  had  been  reversed. 

In  the  very  beginning  of  the  Revolutionary  War  great 
solicitude  was  shown  for  the  proper  care  of  the  sick  and 
wounded  soldiers.  After  the  battle  of  Breed's  (or  Bunker) 
Hill,  a  hospital  was  established  at  Cambridge  "in  several  pri- 
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vate  but  commodious  houses,"  and  Dr.  John  Warren,  a 
brother  and  pupil  of  Dr.  Joseph  Warren,  who  fell  while  com- 
manding the  troops  in  that  battle,  was  placed  in  charge,  and 
soon  after  this  several  hospitals  were  established  around 
Boston.1 

General  Washington,  after  his  first  inspection  of  the  arniy 
as  commander-in-chief,  on  the  21st  of  July,  addressed  the  fol- 
lowing letter  to  the  President  of  Congress  :  "  I  have  made 
inquiry  into  the" establishment  of  the  hospital,  and  find  it  in  a 
very  unsettled  condition.  There  is  no  principal  director,  nor 
any  subordination  among  the  surgeons ;  of  consequence,  dis- 
putes have  arisen,  and  must  continue  until  it  is  reduced  to 
some  system.  I  could  wish  it  was  immediately  taken  into 
consideration,  as  the  lives  and  health  of  both  officers  and  men 
so  much  depend  on  due  regulation  of  this  department." 

Notwithstanding  this  kind  consideration  evinced  for  the 
sick  and  wounded  by  the  commander-in-chief,  and  by  the 
whole  American  people  during  the  Revolution,  there  was 
much  suffering  on  account  of  the  poverty  of  the  Government 
and  the  meagre  resources  of  the  country,  preventing  the  pos- 
sibility of  building  and  conducting  hospitals,  consequently  it 
was  a  necessity  to  make  use  of  all  kinds  of  houses  for  the  pur- 
pose of  treating  the  sick  and  wounded ;  and  we  find  but  little 
to  record  as  adding  to  the  development  of  hospitals.  The 
first  director-generals  of  the  hospitals  during  the  Revolution, 
as  Dr.  John  Morgan,  Dr.  William  Shippen,  and  most  of  the 
older  and  controlling  surgeons,  favored  general  hospitals,  but 
there  were  several  advocates  of  small  regimental  hospitals 
after  the  teachings  of  Sir  John  Pringle,  among  them  Dr.  Ben- 
jamin Rush  and  Dr.  James  Tilton. 

Dr.  Rush,  in  his  "  Medical  Inquiries  and  Observations" 
speaking  of  the  hospitals  of  the  Revolution,  says  :  "  Hospitals 
are  the  sinks  of  human  life  in  an  army.  They  robbed  the 
United  States  of  more  citizens  than  the  sword. 

"  Humanity,  economy,  and  philosophy,  all  concur  in  giv- 


1  Brown's  History  of  the  Medical  Army  Service  of  the  United  States. 
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ing  a  preference  to  the  convenience  and  wholesome  air  of  pri- 
vate houses;  and,  should  war  continue  to  be  the  absurd  and 
un-Christian  mode  of  deciding  national  disputes,  it  is  to  be 
hoped  that  the  progress  of  science  will  be  so  great  as  to  pre- 
vent, so  far,  one  of  its  greatest  calamities,  and  to  produce  an 
abolition  of  hospitals  for  acute  diseases. 

"  Perhaps  there  are  no  cases  of  sickness  in  which  reason 
and  religion  do  not  forbid  the  seclusion  of  our  fellow-creatures 
from  the  offices  of  humanity  in  private  families,  except  where 
they  labor  under  the  calamities  of  madness  and  the  venereal 
disease,  or  where  they  are  the  subjects  of  some  of  the  opera- 
tions of  surgery." 

In  the  beginning  of  the  War  of  1812,  Dr.  James  Tilton,  of 
Delaware,  published  a  small  volume  of  "  Economical  Obser- 
vations on  Military  Hospitals  and  the  Prevention  and  Cure 
of  Diseases  incident  to  an  ArmyP  In  this  he  gives  his  expe- 
rience during  the  Revolution,  and  describes  the  plan  of  hos- 
pital-huts and  organization,  presented  by  him  to  Congress  in 
1781 ;  on  page  13  he  says  :  "  It  would  be  shocking  to  human- 
ity to  relate  the  history  of  our  general  hospitals  in  the  years 
1777  and  1779,  when  it  swallowed  up  at  least  one-half  of  our 
army,  owing  to  a  fatal  tendency  in  the  system  to  throw  all 
the  sick  of  the  army  into  the  general  hospitals  ;  whence 
crowds,  infection,  and  consequent  mortality  too  affecting  to 
mention."  Again  he  says  :  "  My  brethren  of  the  faculty  will 
probably  think  it  an  interesting  fact  that  more  surgeons  died 
in  the  American  service  in  proportion  to  their  number,  than 
officers  of  the  line ;  a  strong  evidence  this',  that  infection  is 
more  dangerous,  in  military  life,  than  the  weapons  of  war." 
Page  47,  he  adds  :  "  The  cardinal  point  or  principle  to  be  ob- 
served in  the  direction  of  all  hospitals  is  to  avoid  infection  ; 
when  this  can  be  done,  the  practice  of  hospitals  differs  little 
or  nothing  from  private  practice.  But,  where  infection  or  foul 
air  is  suffered  to  prevail,  no  skill  or  address  in  practice  can 
much  avail.  The  cause  must  be  removed  before  the  patient 
can  be  relieved  by  medicine." 

Dr.  Tilton  speaks  favorably  of  tents  for  use  as  hospitals  in 
VOL.  II.,  n.  s.  18 
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warm  weather,  but  adds :  "  In  cold  climates  and  winter 
seasons  some  better  protection  than  tents  afford  may  be  neces- 
sary. In  such  cases  the  best  hospital  I  have  ever  contrived 
was  upon  the  plan  of  an  Indian  hut.  The  fire  was  built  in 
the  midst  of  the  ward,  without  any  chimney,  and  the  smoke, 
circulating  round  about,  passed  off  through  an  opening  about 
four  inches  ^ide  in  the  ridge  of  the  roof,  etc.  This  was  the 
expedient  I  employed  in  the  hard  winter  of  1779-'80  when 
the  army  was  hutted  near  Morristown,  and  I  was  well  satisfied 
with  the  experiment."  He  gives  a  ground-plan  and  elevation 
for  the  log-hut  hospital. 

Dr.  Tilton  was  appointed  Surgeon -General  of  the  United 
States  Army  in  1813,  when  the  office  was  created,  and  he  suc- 
ceeded in  conducting  the  hospitals  of  that  war  very  satisfac- 
torily. Besides  the  works  of  Drs.  Rush  and  Tilton,  describ- 
ing the  American  hospitals  during  the  Revolution  on  the 
American  side,  and  Dr.  Jackson  those  of  the  British,  we  find 
little  of  much  note. 

About  the  time  of  the  Revolutionary  War  in  America, 
the  most  important  movement,  certainly  the  one  that  eventu- 
ally had  the  greatest  influence  in  bringing  about  a  reform  in 
the  construction  of  civil  hospitals,  was  made  in  France  just 
after  the  great  fire  of  1772,  when  a  part  of  the  Hotel  Dieu  was 
burned.  The  condition  of  the  hospital  at  that  time  was  such 
that  many  favored  its  removal.  The  idea  was,  to  divide  its 
inmates  among  several  hospitals,  smaller,  and  situated  farther 
from  the  centre  of  the  city.  The  agitation  of  the  subject  re- 
sulted in  a  comntittee  being  appointed  from  the  Academy  of 
Sciences  to  report  upon  a  plan.  The  committee  was  composed 
of  the  most  eminent  men  of  that  period,  T£non,  Bailly,  La- 
voisier, Laplace,  and  others,  who  in  their  report  of  the  22d  of 
November,  1786,  to  the  ministry  of  Louis  XVL,  urged  the 
removal  of  the  hospital.  At  that  time  the  inmates  numbered 
five  thousand,  although  the  number  of  beds  was  only  about 
two  thousand,  all  the  beds  being  double,  and  many  holding 
four  or  six  patients  at  one  time. 

The  committee  proposed  to  replace  it  by  four  hospitals  of 
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twelve  hundred  beds  each.  They  claimed  that  "  a  sick  ward 
should  be  entirely  detached  from  other  buildings,  so  that  its 
walls  may  be  constantly  exposed  to  sun  and  wind,  and  that 
draughts  of  fresh  air  may  constantly  renew  an  atmosphere 
which  is  perpetually  fouling  itself."  They  preferred  that 
these  hospitals  should  have  only  one  floor  of  wards,  but,  as  this 
required  too  much  ground,  the  plan  was  modified.  A  Govern- 
ment edict,  June,  1787,  ordered  the  establishment  of  four  hos- 
pitals at  the  four  cardinal  points  of  Paris,  for  twelve  hundred 
beds  each,  and  after  the  plans  suggested  by  the  committee  of 
the  Academy.  The  political  events  which  followed  prevented 
the  execution  of  the  project. 

A  supplementary  report,  dated  the  12th  of  March,  1788, 
lays  down  more  precisely  the  principles  which  the  plan  of  a 
model  hospital  resolved  on  by  the  committee  represents. 

They  proposed,  as  before,  detached  pavilions  arranged  in 
•parallel  lines ;  that  the  buildings  for  the  offices,  kitchens, 
pharmacy,  and  other  administrative  purposes,  should  be  in 
in  front  ;  that  the  pavilions  on  one  side  should  be  for  men, 
and  those  on  the  other  side  for  women,  with  the  chapel  and 
operating-room,  etc.,  in  the  rear  of  the  plot. 

They  proposed  that  the  pavilions  should  be  three  stories 
in  height,  twenty-four  feet  wide  by  one  hundred  and  sixty- 
eight  feet  long,  the  ends  of  the  buildings  for  thirty  feet  being 
wider,  and  containing  the  service-room  for  the  wards  ;  the 
ward  to  be  one  hundred  and  eight  feet  long  and  fourteen  or 
fifteen  high.  They  proposed  that  each  ward  should  contain 
thirty-four  to  thirty -six  beds  in  two  rows,  each  ward  having 
its  own  English  water-closets,  lavatory,  kitchen  for  special 
diet,  and  sisters  or  nurse's  room  with  every  thing  at  hand  for 
the  care  and  comfort  of  the  patients. 

They  proposed  that  each  pavilion  should  be  separated 
from  the  next  by  a  garden  about  seventy-two  feet  wide  and  as 
long  as  the  building,  with  nothing  in  it  to  intercept  the  air, 
and  to  serve  as  airing-grounds  for  the  patients  of  each  pavilion. 
They  proposed  that  the  pavilions  should  be  connected  by  a 
corridor  running  round  the  whole  of  the  central  court,  past 
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the  foot  of  the  stairs  in  each  pavilion.  It  was  not  to  rise 
above  the  ground-floor,  so  as  not  to  intercept  the  circulation 
of  air. 

A  part  of  the  committee  visited  England,  and  along  with 
the  idea  of  the  English  water-closets,  baths,  etc.,  they  were 
impressed  with  the  necessity  of  limiting  the  beds  in  a  ward  to 
from  twelve  to  thirty,  a  custom  entirely  at  variance  with  that 
which  prevailed  in  the  Hotel  Dieu,  where  double-beds  at  that 
time  were  multiplied  in  a  ward  to  the  number  of  two  or  three 
hundred.  Said  the  Academy  committee  :  "  It  is  a  mistake  to 
suppose  that  a  partition-wall  will  divide  a  ward  of  fifty  beds 
into  two  wards  of  twenty-five  beds  each.  Contiguous,  com- 
municating wards  are  in  reality  but  one  ward,  and  have  a 
common  atmosphere.'1 

Husson,  from  whose  works  the  above  was  taken,  says 
that  "the  wards  built  for  La  Pitie,  in  Paris,  1792-1802,  as 
dormitories  for  the  orphans  of  soldiers,  for  whose  use  the 
building  was  taken,  were  the  first  instance  of  the  application 
of  the  principles  recommended  by  the  Academy  of  Science." 
France  was  convulsed  with  revolutions,  and  the  practical  re- 
sults of  the  committee's  work  followed  but  slowly  this  small 
beginning. 

In  1788,  by  royal  order,  the  memoirs  of  Tenon  were  pub- 
lished, and  added  a  valuable  work  to  hospital  literature. 

The  work  of  John  Howard,  the  philanthropist,  from  17S9 
to  1793,  in  visiting  all  the  prisons,  lazarettos,  and  hospitals, 
of  England  and  Europe,  by  drawing  public  attention  to  the 
subject,  caused  not  only  reform  in  the  sanitary  condition  and 
management  of  prisons,  but  of  hospitals  also.  He  recommends 
that  hospitals  should  be  placed  out  of  town,  and  consist  of 
buildings  not  more  than  two  stories  high,  with  large  and  op- 
posite windows,  and  above  all  that  in  a  hospital  there  should 
be  perfect  cleanliness. 

Soon  after  Howard,  appeared  the  philosophical  essays  of 
Count  Rumford,  who  devoted  his  life  and  a  large  fortune  to  the  \ 
purpose  of  improving  the  condition  of  the  poor.    He  endeav-  \ 
ored  to  teach  the  laboring  classes  the  practical  application  of  I 
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hygiene  in  their  houses,  and  to  him  is  due  the  credit  of  mak- 
ing the  first  effort  to  systematize  and  direct  charitable  relief, 
so  that  it  might  not  do  more  harm  than  good.  Such  a  work 
as  this  must  have  influenced  the  internal  arrangements  and 
management  of  hospitals. 

In  1303,  soon  after  the  state  assumed  control  of  the  hospi- 
tals in  France,  the  report  of  the  Council  General  did  much 
toward  improving  the  management  of  the  hospitals  of  Paris. 
Reform  in  classification,  cleanliness,  nursing,  and  change  in 
the  management  in  general,  were  recommended. 

During  the  first  half  of  the  present  century  many  hospitals 
were  built,  and  several  well-known  works,  that  had  some  in- 
fluence on  hospitals,  were  published  ;  among  these  are  the 
writings  of  Morneau,  in  1802  ;  Pastoret,  in  1808  ;  Cutbush,  in 
1S0S  :  Claverean,in  1810;  Larrey,in  1812;  Barton,  in  1814; 
Hennan,  in  1820,  etc.,  etc. ;  and  there  was  a  gradual  improve- 
ment made  in  the  internal  arrangements ;  but,  except  in  mat- 
ters of  this  kind,  nothing  was  advanced  that  could  be  consid- 
ered an  improvement  upon  the  principles  and  plans  given  in 
the  report  of  the  committee  of  the  French  Academy  of  Sci- 
ences. 

Iu  fact,  with  one  or  two  exceptions,  in  none  of  the  many 
hospitals  established  between  1786 — the  date  of  the  report — 
and  1860  were  the  advanced  views  of  the  committee  carried 
out.  Almost  all  the  hospitals  built  before  1860  are  large, 
solid,  many-storied  structures,  with  the  wards  and  administra- 
tive offices,  etc.,  all  in  one  building. 

In  1S29  a  hospital  was  built  at  Bordeaux  reproducing  the 
plan  recommended  by  the  committee ;  and  it  was  not  until 
1854,  fifty-eight  years  after  the  report,  when  the  Lariboisiere 
was  finished,  that  Paris  had  a  hospital  to  show  as  the  fruits 
of  it.  The  plan  of  the  Lariboisiere  is  almost  exactly  that  pro- 
posed by  the  committee,  and  is  only  an  improvement  on  it  in 
detail,  excepting,  perhaps,  the  ventilating  apparatus. 

Previous  to  1859  neither  England  nor  the  United  States 
had  a  civil  hospital  that  would  compare  favorably  with  the 
plan  proposed  by  Dr.  John  Jones  in  1773.    One  of  the  first 
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pavilion-hospitals  built  in  England,  after  the  plan  proposed  by 
the  French  Academy's  committee,  was  Blackburn  Infirmary, 
in  1859.  The  first  in  the  United  States  was  the  Episcopal 
Hospital  of  Philadelphia,  founded  in  1860. 

In  Germany  there  seems  to  have  been  but  little  progress 
in  the  development  of  hospitals  until  the  early  part  of  this 
century,  when  the  plan  of  hospitals  known  as  the  corridor- 
hospital  was  introduced  and  very  generally  adopted ;  nor  did 
the  Germans  improve  upon  this  very  objectionable  plan  until 
within  the  past  ten  years. 

The  hospitals  of  Russia  were  modeled  after  those  of  Ger- 
many, and  were  in  no  respect  better. 

The  next  progressive  step,  after  the  report  of  the  French 
Academy's  committee,  in  the  development  of  hospitals  was 
brought  about  by  the  fearful  death-rate  of  the  English  and 
French  armies  in  the  beginning  of  the  Crimean  War.  So 
great  was  the  mortality,  that  the  whole  English  people  were 
aroused  to  the  necessity  of  better  provision  being  made  for  the 
sick  and  wounded.  Miss  Nightingale,  who  had  the  training 
as  a  nurse  at  Kaiser werth,  selected  a  band  of  thirty-seven 
nurses,  and  left  for  the  seat  of  war  on  the  24th  of  October, 
1854,  and  in  1855  the  Government  appointed  a  sanitary 
commission  to  proceed  at  once  to  the  seat  of  war;  the  mem- 
bers of  this  commission  were  John  Sutherland,  M.  D.,  Hector 
G.  Milroy,  M.D.,  and  Robert  Rawlinson,  Esq.,  C.E.  They 
succeeded  in  introducing  many  valuable  sanitary  reforms. 

In  1854  Michel  Levy,  Sanitary  Inspector  of  the  French 
Army  in  the  Crimea,  suggested  the  use  of  wooden  barracks  or 
huts  for  hospitals,  and  at  the  same  time  proposed  a  perma- 
nent tent-hospital.  It  was  found  by  experience  that  simple 
wooden  huts,  raised  from  the  ground,  with  double  walls — to 
protect  from  the  heat  in  summer  and  cold  in  winter — with 
ridge  ventilation,  and  heated  by  means  of  open  fires  or  stoves, 
gave  far  better  results  than  any  other  kind  of  building.1 

The  following,  afterward  expressed  by  Dr.  Sutherland, 

1  Report  of  the  Proceedings  of  the  Sanitary  Commission  dispatched 
to  the  Seat  of  War  in  the  East,  1855-1856. 
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will  give  the  best  idea  of  what  was  taught  by  the  experience 
of  the  Crimean  "War.  He  says :  "  But,  while  admitting  that 
large  buildings  may  be  improved  if  there  be  time  for  doing 
so,  it  must  be  stated  that  no  more  disastrous  idea  can  take 
possession  of  men's  minds  than  that  sick  and  maimed  people 
ought,  on  grounds  of  humanity,  to  be  packed  into  churches, 
barracks,  and  other  unprepared  buildings,  wTith  as  little  delay  as 
possible.   This  error  has  slain  its  tens  of  thousands  in  all  wars." 

The  indefatigable  and  practical  work  of  Miss  Nightingale 
in  the  hospitals  during  the  Crimean  "War,  and  her  masterly- 
written  answers  to  the  questions  of  the  "  Commissioners  ap- 
pointed to  inquire  into  the  Regulations  affecting  the  Sanitary 
Condition  of  the  Army  and  the  Organization  of  Military  Hos- 
pitals, and  the  Treatment  of  the  Sick  and  Wounded,"  pub- 
lished in  1858,  have  justly  made  the  name  of  Florence  Nightin- 
gale the  most  famous  not  only  in  connection  with  nursing, 
but  hospital-construction  also.  In  1859  the  first  edition  of  her 
well-known  book,  "  Notes  on  Hospitals"  appeared. 

This  book  of  Miss  Nightingale,  on  account  of  its  real  worth 
and  the  earnest,  practical,  and  telling  way  in  which  it  is  writ- 
ten, has  done  more  to  bring  about  reform  in  hospital-construc- 
tion than  any  other  work  ever  written.  And  her  book, 
a  Notes  on  Nursing"  has  made  her  name  a  household  word 
wherever  the  English  language  is  spoken. 

These  two  books  of  Miss  Nightingale  were  the  first  to 
reach  and  educate  the  people.  The  general  interest  in  hos- 
pital-reform was  very  great  in  England  for  years  after  the 
Crimean  War,  and  the  discussion  of  the  subject  between  the 
advocates  for  new  and  improved  hospitals  to  replace  the  ven- 
erable old  hospitals,  and  the  n  on -progressive  and  conservative 
party,  still  shows  itself.  The  "  General  Commission  appointed 
for  improving  the  Sanitary  Condition  of  Barracks  and  Hospi- 
tals "  made  a  report,  April,  1861,  signed  by  John  Sutherland, 
W.  H.  Burrell,  and  Douglas  Galton,  which  accepted  the  expe- 
rience of  the  Crimea,  and  the  suggestions  of  Miss  Nightingale, 
and  settled  the  question  in  regard  to  military  hospitals  by  the 
adoption  of  what  is  known  as  the  barrack-hospital. 
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In  answer  to  the  reforms  proposed  by  Miss  Nightingale, 
and  to  counteract  the  general  feeling  that  all  old  hospitals 
should  be  replaced  with  new  ones,  the  medical  officers  of  the 
Privy  Council,  Dr.  Bristowe  and  Dr.  Holmes,  after  visiting 
almost  every  hospital  in  the  United  Kingdom,  made  a  most 
excellent  but  very  conservative  report.1 

Sir  James  Y.  Simpson  took  up  the  subject  and  brought  for- 
ward statistics  to  show  the  relative  mortality  of  private  prac- 
tice and  small  hospitals  in  the  country,  compared  with  the 
mortality  of  large  city  hospitals,  and,  in  his  paper  on  "  Hos- 
pitalism," advocates  small  cottage-hospitals,  outside  the  city 
limits.  He  was  answered  by  Matthew  Duncan  on  the  con- 
servative side. 

Lately  the  subject  of  hospitalism  was  warmly  discussed  in 
the  British  Medical  Association,  and  in  1874  Mr.  Erichsen 
published,  in  book-form,  a  course  of  lectures  on  "  Hospital- 
ism." This  little  book,  in  which  the  need  of  hospital -reform 
is  plainly  shown,  not  alone  in  the  matter  of  construction,  but 
especially  in  all  that  concerns  internal  management,  is  of  very 
great  value. 

The  practical  results  of  the  interest  in  hospitals  brought 
about  by  the  Crimean  War  were,  the  building  of  the  famous 
Herbert  Hospital  at  Woolwich,  and  establishing  on  a  sure 
basis  the  detached  pavilion-plan  of  hospital-construction, 
which  had  been  proposed,  and  a  small  one  erected  (Plymouth 
Naval  Hospital),  just  one  hundred  years  before.  The  Her- 
bert Hospital  is  an  improvement  upon  the  Lariboisiere ;  but, 
like  it,  is  modeled  after  the  plan  proposed  by  the  French 
Academy's  committee  of  1786 — the  improvement  being 
mainly  in  the  details  of  internal  arrangement. 

Until  the  building  of  the  Herbert  Hospital,  the  Lariboi- 
siere was  the  model  hospital  of  the  world.  Now,  in  the 
United  Kingdom,  the  Herbert  Hospital  is  the  model ;  and 
we  know  of  none  in  Great  Britain  that  can  be  called  an  im- 

1  Sixth  Keport  of  Medical  Officers  of  the  Privy  Council,  Eyre  & 
Spottiswoode,  London,  1863. 
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proveinent  upon  it,  except  in  the  amount  of  cubic  air-space 
allowed  each  bed. 

Since  the  building  of  the  Herbert  Hospital,  several  hos- 
pitals have  been  erected  ;  among  these  the  new  St.  Thomas's, 
which  only  surpasses  the  Herbert  in  magnificence  of  construc- 
tion ;  but,  instead  of  two  floors  of  wards  to  the  pavilion,  has 
three  with  an  attic,  and  all  the  pavilions  on  one  side  of  the 
corridor. 

The  Eotherham  Hospital,  lately  finished  (1874),  has  three 
small  one-story  wards.  It  is  the  only  civil  hospital  built  on 
the  one-story  plan  that  we  know  of  in  England. 

The  influence  of  the  Crimean  experience  did  not  do  so 
much  for  France.  Mr.  Husson's  well-known  work  was  pub- 
lished in  1862,  but  nothing  better  than  the  Lariboisiere  was 
proposed.  In  Germany  the  corridor-hospital  had  not  been 
improved  upon,  nor  until  within  the  last  ten  years  had  any 
important  progress  been  made. 

Before  the  interest  in  sanitary  and  hospital  reform  caused 
by  the  Crimean  War  had  quieted  down,  the  American  people 
had  an  opportunity  afforded  them  to  make  use  of  the  valuable 
suggestions  published  in  the  reports  of  the  English  commis- 
sion, and,  in  doing  so,  succeeded  in  developing  the  most  per- 
fect system  of  army-hospitals  ever  known  to  the  world. 

Early  in  the  late  civil  war  a  sanitary  commission  was  or- 
ganized, of  which  the  Kev.  H.  W.  Bellows  was  chairman. 

In  July,  1861,  the  committee  on  hospitals  of  this  commis- 
sion reported  :  "  Your  committee  venture  to  embody  their 
conclusions  in  form  of  suggestions,  and  would  submit  to  the 
commission  the  propriety  of  recommending  to  the  Govern- 
ment that  hereafter,  instead  of  hiring  old  buildings  for  general 
hospitals,  they  should  order  the  erection  of  a  sufficient  number 
of  wooden  shanties  or  pavilions  of  appropriate  construction, 
and  fully  provided  with  water  for  bathing,  washing,  and  water- 
closets,  and  ample  arrangements  for  ventilation  and  for  secur- 
ing warmth  in  winter,  to  accommodate  from  thirty  to  sixty  each, 
and  to  be  sufficiently  separated  so  as  not  to  poison  each  other. 
This  suggestion  embodies  the  latest  and  best  views  as  to  the 
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construction  of  hospitals,  and  its  adoption  would  save  both 
time  and  money."  And  at  the  close  of  the  October  session  of 
the  commission  it  was  understood  that  the  Government  would 
at  once  commence  the  erection  of  two  cheap  temporary  model 
hospitals  at  Washington,  "  in  conformity  with  plans  carefully 
prepared  by  a  committee  of  the  medical  members  of  the  com- 
mission, and  approved  by  it,  as  embodying  the  latest  results 
of  sanitary  science.  The  plans  have  been  formally  approved 
by  the  quartermaster-general,  the  commander-in-chief,  and 
the  medical  director  of  the  Army  of  the  Potomac,  and  the 
ground  for  the  example-building  has  been  staked  out."  1 

The  medical  members  of  the  commission  were  William  H. 
Van  Buren,  M.  D. ;  Wolcott  Gibbs,  M.  D. ;  Eobert  C.  Wood, 
M.  D. ;  Samuel  G.  Howe,  M.  D. ;  Elisha  Harris,  M.  D. ;  C. 
E.  Agnew,  M.  D. ;  J.  S.  Newberry,  M.  D.  Mr.  F.  L.  Olm- 
sted, civil  engineer,  was  also  a  member  of  the  commission. 

The  works  of  Miss  Nightingale  and  the  Crimean  experi- 
ence are  frequently  quoted  by  the  committee,  and  the  plan  of 
army-hospitals  adopted  was  the  practical  application  of  the 
temporary  one-story  Crimean  hut  with  ridge  ventilation  ex- 
tended to  the  size  of  the  wards  recommended  by  Miss  Night- 
ingale. The  wards  were  connected  by  a  corridor,  and  the 
first  ones  erected  had  the  pavilions  arranged  on  opposite 
sides  of  the  corridor  after  the  plan  of  the  Blackburn  Infirm- 
ary. 

The  position  of  the  windows,  the  water-closets,  nurses' 
rooms,  etc.,  were  usually  placed  at  one  end  of  the  ward,  or 
divided  between  the  two,  the  water-closets  being  at  the  free 
extremity,  and  the  nurse's  room  and  dining-room  next  to  the 
corridor.  The  number  of  beds  in  each  ward  varied  from 
twenty-five  to  fifty. 

The  wards  were  temporary  in  character,  with  ridge  venti- 
lation, and  usually  heated  by  stoves. 

The  administrative  buildings  were  separate  from  the  pa- 
vilions and  connected  with  them  by  the  corridors;  the  wards 

1  United  States  Sanitary  Commission  Work  and  Purposes,  New  York, 
1864. 
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were  always  one-story  buildings.  In  fact,  the  plan  really 
differed  from  that  recommended  by  Miss  Nightingale  in  these 
respects :  the  pavilions  were  only  one  story  high,  and  were 
temporary  in  character,  and  always  had  ridge  ventilation. 
The  first  hospitals  were  for  only  two  hundred  and  fifty  beds, 
but  later  they  were  much  larger,  one,  the  "  West  Philadelphia 
Hospital,"  contained  3,124  beds  in  wards  of  forty-eight  beds 
each. 

The  system  was  thoroughly  tested  during  the  war  on  a 
scale  never  before  equaled,  there  being  at  one  time  in  the 
Government  hospitals  as  many  as  134,000  beds.  The  success 
was  such  that  an  army  averaging  744,346  men  passed  through 
a  four  years'  war  with  an  annual  death-rate  of  only  eighty- 
eight  per  thousand  from  all  causes,  and  it  is  estimated  that 
thirty-three  out  of  eighty-eight  were  violent  deaths,  leaving 
fifty-five  from  disease  in  one  thousand. 

The  same  system  and  plan  of  hospitals  were  adopted  by 
the  Confederate  army  during  the  war. 

The  experience  of  the  war  may  be  said  to  have  developed 
and  established  the  following  principles  in  the  construction  of 
hospitals : 

1.  That  the  hospital  should  be  placed  on  a  large  area  of 
ground,  so  that  the  pavilions  can  be  widely  separated  from 
the  administrative  buildings  and  from  one  another. 

2.  That  the  wards  should  be  only  one  story  in  height,  and 
be  ventilated  by  openings  along  the  ridge  of  the  roof. 

3.  That  the  ward-pavilions  should  be  put  up  not  to 
remain  for  generations  to  come,  but  only  so  long  as  they  are 
free  from  infection,  and  that,  when  once  they  are  infected,  they 
should  be  destroyed,  and  replaced  with  entirely  new  struct- 
ures. 

Soon  after  the  war,  one-story  wood  pavilions  of  a  temporary 
character  were  put  up  on  Blackwell's  Island,  New  York,  for 
the  treatment  of  contagious  fevers,  and  in  different  places  in 
the  United  States.  Small  ones  were  built  in  connection  with 
large  hospitals  for  infectious  cases ;  but  the  first  complete 
civil  hospital  constructed  after  plans  used  during  our  Amer- 
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ican  war,  is  to  be  found  in  Germany.  In  1867-'68  a  one- 
story  ward-pavilion  hospital  was  planned  and  soon  after  built 
in  Leipsic.  The  old  stone  hospital  is  used  as  an  administra- 
tive building.  There  are  fourteen  one-story  ward-pavilions, 
or  shed-hospitals  as  the  Germans  call  them.  They  are  frame 
buildings  filled  in  with  brick,  one  hundred  feet  long,  thirty- 
two  feet  wide,  fifteen  feet  high  at  the  eaves  and  twenty 
at  the  ridge.  They  are  placed  sixty  feet  apart,  raised  four 
feet  from  the  ground  on  stone  piers,  and  are  connected  by  a 
corridor.    They  have  ridge  ventilation. 

Each  ward  or  shed  has  twenty-four  beds,  with  nurse's 
room,  baths,  kitchen,  and  closets,  complete.  During  twelve 
months,  Prof.  Thiersch,  who  has  charge  of  the  surgical  clinic, 
performed  two  hundred  and  sixty-six  serious  surgical  opera- 
tions, and  did  not  lose  a  case  from  pyaemia ;  while,  prior  to 
the  construction  of  the  new  pavilions,  in  the  old  stone  hos- 
pital, which  is  now  the  central  building,  he  lost  from  forty  to 
fifty  amputations  from  this  cause  annually. 

In  1867,  at  Berlin,  a  one-story  ward  was  built  in  connec- 
tion with  Charity  Hospital  by  Dr.  Esse.  Kiel  has  two  stone 
one-story  ward-pavilions  used  as  a  garrison  hospital,  and  at 
Dresden  one-story  ward-pavilions  have  been  built. 

Dr.  Stephen  Smith,  of  New  York,  wrote  an  essay  upon  hos- 
pital-construction, and  recommended  a  plan  for  the  Roosevelt 
Hospital.  The  plan  recommended  by  Dr.  Smith  in  this  essay 
is  very  much  the  same  as  that  of  Miss  Nightingale.  The 
Roosevelt  Hospital  has  one  one-story  pavilion  to  show,  as  the 
influence  of  the  experiences  of  the  war,  but  New  York  City 
has  had  five  other  large  new  hospitals,  all  of  which  are  mas- 
sive, many-storied  buildings,  costing  immense  sums  of  mon- 
ey; and  one  of  these,  the  last,  is  seven  stories,  and  on  a 
space  of  ground  seventy-five  by  one  hundred  and  seventy-five 
feet. 

In  Boston,  Massachusetts,  the  one-story  pavilion  plan  with 
ridge  ventilation  has  been  adopted,  and  there  are  two  or  three 
pavilions  erected  on  the  grounds  of  the  Massachusetts  General, 
and  one  on  the  ground  of  the  Boston  City  Hospital,  which 
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surpass  any  in  this  country,  except  perhaps  one  lately  con- 
structed in  Philadelphia. 

The  organization  of  our  Sanitary  Commission  and  the  plans 
for  military  hospitals  were  carefully  studied  and  efficiently 
used  by  the  Germans  in  the  late  Franco-German  AVar. 

So  great  was  the  success  in  treating  the  wounded  in  the 
hospitals  constructed  on  the  American  plan,  that  since  the 
war  the  Germans,  in  their  thorough  and  exhaustive  way,  have 
taken  up  the  subject  with  the  view  of  applying  these  princi- 
ples to  their  civil  hospitals.  Some  of  the  first  men  in  medi- 
cine and  science  have  written  monographs  on  the  subject, 
such  as  Yirchow,  Steinberg.  Esse,  Leisrink,  etc.,  and  some  of 
the  professors  of  hygiene  and  surgery  take  up  hospital-con- 
struction as  a  part  of  their  course  in  lecturing  to  students. 

Within  the  past  ten  years  several  books  and  many  mono- 
graphs and  papers  have  been  published  on  the  subject  of  hos- 
pitals, which  we  have  not  mentioned.  Among  the  books  are  : 
".On  the  Construction  of  Hospitals*"  by  Douglas  Galtox, 
1869 ;  "  Handy  Bool:  on  Cottage-Hospitals**  by  Horace 
Swete.  1S70  ;  "  JTotes  on  Lying-in  Institutions"  by  Floeenxe 
Nightingale,  1871 ;  and  "Hospital  Construction  and  Or- 
ganization" Johxs  Hopkins  Hospetal.  1575.  Through  the 
munificence  of  the  late  Johns  Hopkins,  the  trustees  of  the 
Johns  Hopkins  Hospital,  of  Baltimore,  have  at  their  com- 
mand three  millions  of  dollars  ($3,000,000),  and  fourteen  (14) 
acres  of  land  to  establish  a  General  Hospital  of  four  hundred 
(400)  beds.  AVe  trust  they  will  build  a  model  hospital  em- 
bodying all  the  late  improvements,  which  will  be  worthy  ol 
the  Centennial  Year  of  our  Republic 
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In  December,  1753,  there  was  read  to  a  Society  of  Physi- 
cians in  London  an  "  Extract  of  a  Letter  from  Cadwallader 
Colden,  Esq.,"  a  retired  eminent  physician,  of  this  city,  "  to  Dr. 
Fothergill,  concerning  the  Throat  Distemper,"  dated  "  Cold- 
enham,  N.  Y.,  October  1, 1753."  An  original  published  copy 
of  the  work  containing  this  treasure,  for  such  it  is  from  its 
intrinsic  merits,  as  well  as  from  its  antiquity  and  its  local  as- 
sociations, is  now  in  the  library  of  our  President,  where, 
through  his  courtesy,  I  have  seen  it. 

In  the  library  of  this  Academy,  contributed  to  it  by  Dr. 
Purple,  is  a  very  rare  and  valuable  pamphlet,  entitled  "  An 
Inquiry  into  the  Nature,  Cause,  and  Cure  of  the  Angina  Su- 
focativa,  or  Sore-Throat  Distemper,  by  Samuel  Bard,  M.  D., 
Professor  of  Medicine  in  King's  College,  etc.,  etc.  New  York, 
1771.  8vo,  pp.  33."  This  was  translated  into  French  by  M. 
Ruette,  and  published  in  Paris  in  1810.  This  was  eleven 
years  before  the  publication  of  Bretonneau's  first  paper. 

From  those  early  beginnings  down  to  this  Centennial 
year  the  medical  profession  of  this  city  have  continued  to 
make,  from  time  to  time,  valuable  additions  to  the  sum  total 
of  known  facts  relating  to  this  fearfully  interesting  disease. 

Following,  though  at  a  distance,  such  worthy  examples,  I 
shall  now  have  the  honor  to  present  a  few  general  remarks 
based  on  the  personal  observation  of  more  than  three  hun- 
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dred  cases  of  diphtheria,  and  an  account  of  my  treatment, 
with  its  results,  in  one  hundred  and  fifty-seven  cases. 

For  more  than  three  years  diphtheria  has  been  continu- 
ously and  increasingly  epidemic  in  this  city.  In  1S73,  four 
hundred  and  eighty-two  deaths  were  reported  from  this  cause ; 
in  1874,  sixteen  hundred  and  sixty-five  ;  in  1875,  twenty-three 
hundred  and  twenty-nine.  Until  radical  sanitary  reforms 
shall  have  been  effected,  it  is  likely  to  continue  to  tax  heavily 
our  therapeutical  resources. 

Great  diversity  prevails  in  the  views  held  as  to  the  nature 
of  this  disease,  and  still  greater  in  the  methods  employed  in  its 
treatment. 

Of  its  nature  two  opposite  views  are  maintained  :  one,  that 
it  is  a  constitutional  disease,  with  local  manifestations  ;  the 
other,  that  it  is  a  local  disease,  with  constitutional  effects.  Mild 
cases  suggest  the  latter  view  ;  severe  ones  seem  to  uphold  the 
former.  In  many  mild  cases  we  see  simply  a  local  inflamma- 
tion, accompanied  with  membranous  exudation,  of  moderate 
intensity,  tending  to  recovery,  and  throughout  its  course  as 
tree  from  any  accompanying  indications  of  blood-infection  as 
is  simple  tonsillitis.  In  severe  cases  we  see  overwhelming- 
constitutional  disease;  but  does  this  necessarily  imply  a  spe- 
cific primary  blood-poison  ?  The  result  of  my  own  observa- 
tions has  been  to  make  me  a  convert  to  the  minority  who  be- 
lieve that  it  does  not,  and  that  the  source  of  the  constitutional 
disease  is  in  all  cases  to  be  found  in  the  local  affection.  I 
have  been  led  to  this  belief  mainly  by  the  three  following 
facts : 

1.  In  the  great  majority  of  the  constitutional  cases  which 
I  have  seen,  the  local  affection  has  been  much  more  severe  and 
extensive  than  in  the  other  class.  In  this  remark  I  am  cor- 
roborated by  writers  of  various  pathological  views.  Dr.  J. 
Lewis  Smith,  for  instance,  says,  in  his  work  on  the  '"Diseases 
of  Children  :  "  "  Whatever  may  be  our  opinion  on  the  nature 
and  causes  of  diphtheria,  clinical  observations  show  that  the 
gravity  of  the  malady  is,  in  most  instances,  proportionate  to 
its  local  manifestations,  at  least  in  the  commencement  of  the 
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disease.  If,  by  our  treatment,  we  can  limit  the  exudation  to 
a  small  surface,  or  can  remove  it,  so  that  the  inflammation, 
from  croupous,  becomes  catarrhal,  at  an  early  stage  of  the 
malady,  the  patient  is  probably  safe."  1 

2.  The  constitutional  disease  as  I  have  seen  it  has  been, 
in  order  of  time,  not  antecedent  to,  but  consequent  upon  the 
local  affection.  In  many  cases,  it  is  true,  fever  has  been  the 
first  symptom  to  attract  attention  ;  in  a  few,  convulsions  have 
preceded  the  formation  of  membrane;  but  in  every  case  of 
uncomplicated  diphtheria  which  I  have  examined  at  this 
stage,  and  the  number  has  not  been  small,  I  have  found  in- 
flammation of  the  throat  present.  In  numerous  instances  in 
which  considerable  membranous  exudation  already  existed 
there  had  been  no  manifestation  of  pain  or  soreness  in  the 
throat.  This  insidiousness  of  the  invasion  of  the  disease  has 
doubtless  been  a  cause  of  much  error  as  to  the  order  in  which 
its  symptoms  have  actually  occurred.  It  certainly  was  so  in 
my  own  case,  until  experience  taught  me  to  examine  the  throat 
of  every  child  whose  illness  was  not  otherwise  plainly  ac- 
counted for.  So  unvarying  have  been  the  results  of  my  ob- 
servations since,  that  I  am  confident  that  the  more  uniformly 
this  rule  is  put  in  practice  the  fewer  will  be  the  cases  of  diph- 
theria in  which  the  constitutional  symptoms  will  be  supposed 
to  have  preceded  the  local  ones. 

Another  common  source  of  error  in  regard  to  this  point 
is  the  fact  that  diphtheria  often  supervenes  upon  some  other 
disease.  A  child,  for  instance,  has  taken  cold,  from  the  effects 
of  which  he  is  drooping  and  feverish  for  several  days.  Upon 
the  catarrhal  sore-throat  thus  produced  diphtheria  sets  in. 
The  previous  symptoms  are  naturally  supposed  to  have  been 
those  of  the  invasion  of  the  latter  disease,  when  in  fact  they 
were  nothing  of  the  kind.  This  mode  of  origin  is  very  com- 
mon. Diphtheria  also  supervenes  on  aphthse,  on  herpetic  and 
common  ulcerative  tonsillitis,  on  the  sore-throat  of  scarlatina} 
of  measles,  and  of  influenza,  on  enlarged  relaxed  tonsils,  etc., 

1  This  is  exactly  what  my  treatment  accomplishes  in  the  great  majority 
of  cases. 
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etc.  No  wonder  that  the  minds  and  the  descriptions  of  those 
who  regard  it  as  a  primarily  constitutional  disease  have  been 
hopelessly  confused  among  its  various  modes  of  origin.  Re- 
garding it  as  a  local  disease  developing  on  a  soil  prepared  for 
it  by  various  prior  affections,  this  confusion  vanishes,  and  the 
whole  subject  becomes  simple  and  comprehensible. 

3.  The  results  of  treatment  on  the  principle  of  local  dis- 
infection, reported  from  many  reliable  sources,  and  embrac- 
ing a  great  number  of  cases,  strongly  confirm  this  view.  To 
make  a  small  addition  to  this  mass  of  facts  is  the  principal 
object  of  this  paper.  Some  eminent  authorities  who  hold  to 
the  constitutional  theory  of  the  disease,  unqualifiedly  corrob- 
orate this  testimony.  West,  for  instance,  who  teaches  that 
diphtheria  is  a  constitutional  disease  like  scarlatina  or  mea- 
sles, makes  this  significant  admission :  "  There  is,  however, 
usually  a  very  marked  connection  between  the  early  arrest 
of  the  deposit,  however  effected,  and  the  speedy  recovery  of 
the  patient."  After  quoting  from  Trousseau  to  the  same  pur- 
port, he  continues,  "  Local  remedies  take  a  very  foremost  place 
in  the  treatment  of  diphtheria."  By  what  logical  relation  he 
could  connect  his  therapeutical  facts  and  his  pathological 
theory,  I  am  at  a  loss  to  conceive. 

The  great  majority  of  the  cases  of  which  I  shall  presently 
speak,  exhibited,  under  local  disinfectant  treatment,  just  so 
much  appearance  of  general  disease 1  as  would  be  produced  by 
the  same  amount  of  simple  sore-throat,  and  no  more.  A  very 
intelligent  physician,  who  has  recently  watched  a  number  of 
these  cases  with  me,  has  told  me  that,  although  previously  a 
firm  believer  in  the  constitutional  theory,  so  strongly  has  he 
been  impressed  by  this  circumstance,  that  he  has  adopted  the 
opposite  view. 

These  three  concurring  clinical  facts  have  constituted  to 

1  It  should  be  unnecessary  to  point  out  the  distinction  between  the 
symptomatic  disturbances,  often  very  severe,  which  may  attend  any  inflam- 
matory attack,  and  symptoms  which  indicate  constitutional  infection,  or 
blood-poisoning.    Yet  these  are  often  strangely  confounded  in  the  argu 
naents  of  some  advocates  of  the  constitutional  origin  of  diphtheria. 
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my  mind  strong  presumptive  evidence  that  the  primary  dis- 
ease and  the  source  of  all  constitutional  infection  in  diphtheria 
is  the  local  affection.1  Rare  cases  are  indeed  said  to  occur  that 
seem  difficult  of  explanation  by  this  hypothesis ;  but  these  ex- 
ceptions, though  they  certainly  do  not  "  prove  the  rule,"  are 
too  few  to  weigh  heavily  against  it.  Is  it  only  in  diphtheria 
that  we  sometimes  see  rapid  and  intense  septic  poisoning  from 
an  apparently  very  inadequate  source  ? 

Dr.  Samuel  Bard  wrote  as  follows  in  1771 :  "  This  disease 
I  have  described  appeared  evidently  to  be  of  an  infectious 
nature.  All  infection  must  be  owing  to  something  received 
into  the  body.  This,  whatever  it  is,  being  drawn  in  by  the 
breath  of  a  healthy  child,  irritates  the  glands  of  the  fauces 
and  trachea,  as  it  passes  by  them,  and  brings  about  a  change 
in  their  secretions." 

Prof.  Jacobi,  whose  contributions  to  the  literature  of  diph- 
theria bear  the  impress  of  extensive  and  philosophical  study 
of  the  disease  itself,  and,  to  speak  moderately,  are  second  in 
value  to  none,  sums  up  what  I  believe  to  be  the  true  pathology 
and  treatment  of  diphtheria — harmonious  like  all  parts  of  truth, 
the  one  with  the  other — in  the  following  well-chosen  language: 

"  Although  finally  a  constitutional  disease,  it  is  at  the  be- 
ginning nearly  always  local,  or,  in  other  words,  infection 
enters  the  blood  at  a  limited  portal,  which  is  the  same  in  the 
great  majority  of  cases.  From  this  point  of  view,  diphtheria 
is  analogous  to  the  septicaemia  of  wounded  men  and  of  puer- 
peral women,  and  the  local  disinfection,  which  has  been  ac- 
cepted as  the  sheet-anchor  in  the  treatment  of  these  affections, 
must  be  also  the  main  reliance  in  that  under  consideration. 
We  may  congratulate  ourselves  upon  this  fact ;  since  we  do 
possess  some  positive  knowledge  in  regard  to  the  disinfection 
of  accessible  putrid  fluids,  while  it  is  safe  to  say  that  as  yet  we 
have  no  proof  of  our  ability  to  disinfect  the  blood  of  the  living 
*  body."2 

1  In  taking  this  view,  I  do  not  adopt,  nor  take  at  all  into  consideration, 
the  bacterial  theory  of  Oertel  and  others. 

3  "  Contributions  to  the  Pathology  and  Therapeutics  of  Diphtheria,"  in 
The  American  Journal  of  Obstetrics,  February,  1875. — There  is,  in  my 
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I  have  dwelt  thus  long  upon  the  question  of  the  primary 
nature  of  diphtheria,  believing  it  to  be  no  trivial  topic  of 
casual  discussion,  but  a  problem  the  earliest  possible  right 
solution  of  which  by  systematic  clinical  and  pathological  ob- 
servation and  experiment  is  of  the  utmost  importance,  in  view 
of  its  direct  and  vital  relation  to  the  treatment  of  a  disease 
which  is  annually  desolating  so  many. homes. 

Regarded  as  a  primarily  local  disease,  diphtheria  presents 
three  essential  elements :  first,  the  contagium,  respecting  which 
I  know  nothing ;  second,  the  inflammation,  with  its  destruction 
of  epithelium  and  its  pathognomonic  exudation,  its  accom- 
panying nerve-irritation  and  symptomatic  fever ;  third,  the  re- 
sulting specific  and  septic  poisons.  The  indications  of  treat- 
ment are,  of  course,  first,  to  destroy  the  contagium ;  second,  to 
subdue  the  inflammation.  This  we  shall  accomplish,  if  at  all, 
mainly  by  removing  its  cause.  Third,  to  combat  the  absorp 
tion  of  poison.  This  we  shall  do  with  more  or  less  success  by 
washing  away  and  disinfecting  the  offensive  secretions  from 
the  affected  surfaces,  and  by  the  employment  of  remedies 
which  locally  contract  the  absorbent  vessels — failing  in  which, 
constitutional  remedies  will  avail  us  but  little  in  bad  cases. 
In  short,  the  treatment  of  diphtheria  is  local  disinfection. 

This  achievement,  so  simple  in  the  announcement,  presents 
many  practical  difficulties,  which  are,  indeed,  in  some  cases 
quite  insurmountable.  The  problem  is  to  apply  to  a  highly 
sensitive  inflamed  surface  agents  energetic  enough  to  destroy 
morbific  germs,  and  neutralize  putrescent  poisons,  and  yet 
mild  enough  not  to  increase  by  irritation  the  inflammation 
that  we  would  subdue.  They  must  also,  in  many  cases,  be 
conveyed  to  the  inaccessible  recesses  about  the  pharynx  and 

opinion,  more  essential  and  valuable  truth  respecting  this  disease  in  this 
little  monograph  than  can  easily  be  found  elsewhere.  It  should  be  care- 
fully perused  by  all  students  of  this  much  perplexed  subject.  It  is  proper 
to  add  that  while  I  coincide  with  Prof.  Jacobi's  views  in  almost  every  par- 
ticular, I  am  not  his  "  follower,"  except  in  the  order  of  publication.  My 
own  pathological  conclusions  and  my  present  mode  of  treatment  were  in- 
dependently arrived  at  (as  many  of  my  friends  know)  before  his  paper  was 
written,  or  I  knew  anything  of  its  author's  views. 
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the  posterior  nares — particularly  inaccessible  in  the  case  of 
very  young  patients,  who  struggle  with  wonderful  and  too 
often  fatal  success  against  the  efforts  of  their  would-be  pre- 
servers. Moreover,  in  very  malignant  cases  the  inflammatory 
process  extends  with  such  rapidity  from  the  surface  to  the 
deeper  tissues  that  the  sources  of  blood-contamination  are 
early  placed  beyond  the  reach  of  remedies.  Invariable  success 
in  the  face  of  such  difficulties  is  doubtless,  in  the  nature  of 
things,  impossible.  Diphtheria  may  in  time  be  absolutely 
erased  from  the  list  of  death-causes,  but  it  will  be  by  the  sani- 
tarian and  not  by  the  therapeutist. 

Two  questions  present  themselves :  1.  What  are  the  best 
medicinal  agents  for  our  purpose?  and,  2.  What  are  the  best 
methods  of  applying  them  % 

The  list  of  disinfectants  which  have  been  employed  with 
more  or  less  success  in  the  treatment  of  diphtheria  is  very 
numerous.  Among  these  none  has  received  so  general  and  so 
authoritative  testimonials  for  practical  value  as  the  tincture  of 
the  chloride  of  iron.  Some  interesting  observations  on  its  mode 
of  action  are  given  in  Prof.  Jacobi's  paper  from  which  I  have 
previously  quoted.  It  has  seemed  to  me  not  only  to  be  a  valu- 
able local  disinfectant,  tonic,  and  astringent,  but  also  to  oppose 
by  some  constitutional  action  the  absorption  of  septic  poison. 

I  think  that  next  to  this  in  order  of  value  stands  lime- 
water,  which  is  disinfectant  and  solvent  to  diphtheritic  mem- 
brane, and  is  mild  and  harmless. 

Third,  I  should  place  glycerine,  which  is  disinfectant  and- 
solvent,  and  valuable  for  its  pleasant  taste. 

Chlorate  of  potassa,  carbolic  and  salicylic  acid,  and  the 
sulphite  of  soda,  are  septicides  too  well  known  to  need  remark. 

The  methods  of  applying  remedies  in  diphtheria  are  great- 
ly controlled  by  the  circumstance  that  it  is  usually  a  disease  of 
children.  Out  of  more  than  three  hundred  cases,  I  remember 
only  four  in  adults  of  mature  years.  Perhaps  a  dozen  others 
were  in  young  persons  over  fourteen  years  of  age.  The  great 
majority  were  in  children  under  twelve.  Although  most  of 
these  little  patients  were  nursed  incessantly  by  their  parents 
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or  other  relatives,  often  in  the  worst  hygienic  circumstances,  in 
only  one  case  that  I  knew  of  was  the  disease  communicated 
to  an  adult.  Of  124  cases  visited  in  my  dispensary  district  in 
1875  the  ages  were  as  follows :  8  of  one  year  (that  is,  between 
one  and  two),  12  of  two,  16  of  three,  13  of  four,  11  of  five,  15 
of  six,  11  of  seven,  12  of  eight,  7  of  nine,  5  of  ten,  1  of  eleven, 
4  of  twelve,  3  of  thirteen,  1  of  fourteen,  1  of  fifteen,  1  of  six- 
teen, 1  of  eighteen,  1  of  nineteen,  1  of  thirty-seven.  Of  the 
4,476  deaths  from  diphtheria  in  this  city  in  the  last  three 
years,  2,916,  or  65  per  cent.,  were  of  children  under  five. 
3,979,  or  89  per  cent.,  were  of  children  under  ten.  Some 
authorities  speak  of  diphtheria  in  adults  as  if  it  were  com- 
mon ;  and  some  irregular  practitioners  are  said  to  have  treated, 
and  of  course  cured,  great  numbers  of  such  cases.  Their  ex- 
perience has  been  peculiar. 

Being  a  disease  of  children,  being  comparatively  short  in 
its  duration,  and  requiring  in  its  treatment  no  special  manip- 
ulative skill,  diphtheria,  unlike  most  other  throat-diseases, 
falls  mainly  under  the  observation  of  the  general  practitioner, 
rather  than  of  the  specialist. 

Foremost  among  the  methods  of  throat-disinfection  is  the 
'  internal  administration  of  medicines.    I  have  employed  it  in 
1  every  case.    I  believe  it  to  be  greatly  preferable  to  topical 
application  by  brush  or  probang,  which  is  apt  to  be  irritating 
1  and  unsatisfactory.    It  is  important  that  medicines  thus  ad- 
ministered should  be  agreeable  to  the  taste,  especially  in  the 
treatment  of  young  children,  and  also,  of  course,  that  they 
should  be  harmless  when  received  in  considerable  quantities 
in  the  stomach.   As  they  are  given  mainly  for  their  action  as 
throat-washes,  the  necessity  of  their  frequent  administration 
is  evident.    I  present  three  formulae  of  combinations  which 
I  have  employed  in  many  cases,  and  which  I  recommend  as 
simple,  pleasant,  effective,  and  innocuous  : 

I£.    Tinct.  ferri  chloridi,  fl.3jss. 
Glycerinse, 

Aquae,  aa  fl.  §  j. 
M.    S.  A  teaspoonful  every  hour. 
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For  children  under  three  years,  only  one  drachm  of  the 
tincture  of  iron  in  this  mixture  is  sufficient.  This  combina- 
tion tastes  pleasantly.  I  have  hardly  ever  known  children  to 
object  to  taking  it.  Nor  have  I  ever  perceived  any  harm  to 
result  from  its  administration.  Where  vomiting  is  present, 
however,  it  must  sometimes  be  omitted.  Larger  or  more  fre- 
quent doses  have  sometimes  seemed  to  be  beneficial  in  bad 
cases.  I  formerly  generally  accompanied  this  prescription 
with  the  following : 

3-   Potassae  chloratis,  3ss — 3j. 

Glycerinae,  fl.  ^  ss. 

Aquae  calcis,  fl.  §  ijss. 
M.    S.  A  teaspoonful  every  hour. 

This  should  be  given  alternately  with  the  preceding  one, 
with  half-hour  intervals  between  the  two.  This  frequency  of 
administration  should  be  insisted  on,  except  during  the  night, 
when  the  patient  should  be  allowed  to  sleep  an  hour  or  two 
at  a  time  if  he  will. 

Instead  of  this  latter  prescription,  I  have  in  many  of  my 
more  recent  cases  employed  the  following  : 

3.    Acidi  salicylici,  gr.  x — Bj. 

Sodae  sulphitis,  3  ss—  3  j. 

Glycerin©,  fl.  §  ss. 

Aquae,  fl.  §  ijss. 

M.  S.  A  teaspoonful  every  hour,  alternating,  at  half-hour  intervals, 
with  the  iron  mixture. 

The  sulphite  of  soda  is  used  to  dissolve  the  salicylic  acid. 
Theoretically  the  combination  of  two  such  septicides  should 
be  especially  effective,  and  so  it  has  seemed  to  be. 

To  these  I  have,  when  practicable,  superadded  the  fol- 
lowing : 

3.    Acidi  carbolici,  min.  xv. 

Aquae  calcis,  fl.  §  vj. 

M.    S.  To  be  applied  to  the  throat  very  frequently  in  the  form  of  spray. 

It  is  important  to  use  the  right  instrument  for  this  pur- 
pose. This  is  a  little  perfumery-atomizer  in  which  the  rub- 
ber bulb  is  attached  to  the  bottle  at  right  angles  without 
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the  intervention  of  a  flexible  tube.  It  is  "Apparatus  No. 
56  "  of  Codman  &  Shurtleff's  manufacture.  Its  great  advan- 
tage is  that  it  can  be  used  with  one  hand,  in  any  position. 
The  patient  being  told  to  open  the  mouth  widely,  the  spray 
should  be  thrown  directly  into  the  throat,  the  atomizer  being 
held  a  few  inches  from  the  mouth.  This  should  be  done  for 
several  minutes  at  a  time.  To  avoid  disturbing  the  patient 
too  frequently,  I  generally  direct  it  to  be  done  just  before  or 
after  the  administration  of  each  dose  of  the  medicine — that  is, 
every  half-hour.  I  have  found  this  remedy,  when  faithfully 
and  efficiently  applied,  of  very  great  value.  Its  effect  is  more 
generally  diffused  and  continuous  than  that  of  medicines  that 
are  swallowed,  and  is  manifest  in  accelerating  the  softening 
and  disappearance  of  membrane,  and  deodorizing  the  breath. 
It  is  pleasant  to  the  patient,  and  can  be  freely  applied  to 
many  children  who  are  too  young  to  use  gargles.  Unfortu- 
nately, children  under  two  or  three  years  of  age  resist  its  use, 
which  precludes  its  effective  employment  in  their  cases. 

The  early  and  thorough  use  of  the  nasal  syringe  or  douche 
is  often  essential  to  success.  I  believe  that  many  cases  have 
been  lost  because  this  means  has  been  omitted  or  too  long 
deferred.  We  should  not  always  wait  until  the  obstructed 
and  snuffling  breathing  indicates  that  the  posterior  nares 
are  already  seriously  invaded.  If,  after  a  faithful  use  of  the 
applications  which  I  have  previously  described,  an  offen- 
sive odor  of  the  breath  persists,  we  may  infer  that  there  is 
some  lurking-place  of  the  disease  which  we  have  failed  to 
reach,  and  that  this  measure  is  indicated.  The  operation  is 
certainly  not  pleasant  to  the  patient,  but,  if  properly  per- 
formed, is  not  especially  formidable.  The  child  should  be 
seated  on  the  lap  of  one  person,  who  should  secure  his  hands. 
Another,  preferably  a  man,  should  stand  behind  him  and 
support  the  back  of  his  head  (which  should  be  inclined  for- 
ward) against  his  breast,  holding  it  firmly  with  a  hand  on  each 
side.  A  third  can  then  easily  make  the  injection  into  the 
nostrils.  The  more  strength  and  decision  are  manifested,  the 
less  is  the  child  likely  to  struggle.    The  syringe  should  not 
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be  too  small,  and  the  fluid  should  be  injected  with  consider- 
able  force.  It  will  then  make  its  exit  by  the  other  nostril 
and  also  by  the  throat.  This  should  be  repeated  a  number 
of  times  at  each  sitting,  until  the  nasal  passages  and  pharynx 
are  thoroughly  cleansed.  I  have  always  used  a  two-ounce 
hard-rubber  ear-syringe.  I  usually  first  inject  tepid  salt-wa- 
ter until  the  passages  are  thoroughly  cleansed,  and  then  con- 
clude with  one  or  two  syringefuls  in  each  nostril  of  the  sali- 
cylic-acid mixture  already  mentioned.  I  have  usually  re- 
peated this  two  or  three  times  a  day. 

I  have  sometimes  applied  to  particularly  unyielding  mem- 
branes, occurring  in  the  older  class  of  patients,  a  mixture  of 
tincture  of  iron,  two  parts,  and  glycerine,  one  part.  This 
should  be  touched  very  carefully  to  the  surface  of  the  mem- 
brane with  the  tip  of  a  camel's-hair  pencil  once  or  twice  a 
day.  It  seems  to  shrivel  up  the  membrane,  and  hasten  its 
disintegration.  But  too  great  caution  cannot  be  exercised 
in  making  strong  local  applications.  They  should  never  be 
mopped  over  the  inflamed  throat.  I  have  again  and  again 
seen  this  proceeding  followed  by  intensification  of  the  inflam- 
mation and  spread  of  the  membrane,  the  whole  aspect  of  the 
case  being  rapidly  changed  for  the  worse.  I  doubt  if  I  shall 
ever  apply  a  brush  to  a  child's  throat  in  this  disease  again. 

I  believe  that  quinine  is,  as  a  rule,  in  the  case  of  young 
children  at  least,  worse  than  useless.  By  its  detested  bitter- 
ness it  often  causes  them  to  dread  the  approach  of  the  spoon, 
and  to  struggle  against  all  medicine  and  nourishment. 

This  evil  may  easily  frustrate  a  treatment  the  most  im- 
portant element  of  which  is  the  very  frequent  administration 
of  medicines.  If  there  be  a  frequent  struggle  and  crying,  not 
only  are  nervous  irritation,  febrile  excitement,  and  exhaustion, 
greatly  promoted,  but  also,  in  this  struggling  and  crying,  diph- 
theritic material  or  irritating  medicine  is  likely  to  be  drawn 
into  the  larynx,  thus  setting  up  croup.  I  have  seen  this  con- 
nection of  cause  and  result  very  evident  in  more  than  one  case. 

I  believe  that  no  mode  of  treatment  will  ever  be  very  suc- 
cessful in  diphtheria,  of  which  unpleasantness  is  an  element. 
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That  the  importance  of  this  point  has  been  in  so  many  in- 
stances practically  overlooked,  doubtless  helps  to  explain  why 
so  many  intelligent  people,  who  are  far  from  adopting  the 
absurd  theories  of  homoeopathy,  yet  employ  it  as  the  less  of 
two  evils,  especially  for  their  children. 

In  the  later  stage  of  bad  cases,  when  the  nervous  energies 
are  yielding  to  the  continued  strain,  I  frequently  give  a  grain 
of  quinine,  or,  in  preference,  a  drachm  or  less  of  the  compound 
tincture  of  cinchona  two  or  three  times  a  day,  which  quan- 
tity I  am  unfashionable  enough  to  consider  sufficient  for  chil- 
dren in  the  absence  of  definite  malarial  or  pyrexial  indica- 
tions, and  less  likely  to  do  harm  than  more. 

I  have  also  employed  a  single  dose  of  quinine  in  a  very 
few  instances,  with  apparent  benefit,  under  circumstances 
similar  to  the  following  : 

On  the  morning  of  April  15,  1875,  I  was  called,  in  my 
private  practice,  to  Carrie  S.,  aged  nine,  it  being  the  third  day 
of  her  illness,  and  the  second  of  the  existence  of  membrane. 
The  temperature  then  was  103°.  In  the  evening  I  found  the 
temperature  105|-0,  pulse  156,  much  nervous  disturbance, 
membranes  extending,  with  a  margin  of  intense  inflammation 
— the  whole  showing  a  tendency  toward  a  malignant  form  of 
disease.  I  at  once  prescribed  six  grains  of  quinine,  ice  and 
spray  to  be  used  freely.  Returning  in  three  hours,  I  found 
the  temperature  fallen  to  101°.  On  the  following  morning 
the  local  appearances  had  greatly  improved.  The  case  thence- 
forth did  well. 

Yery  high  fever  furnishes  a  soil  favorable  to  the  spread 
and  malignant  development  of  diphtheria,  as  of  most  other 
diseases,  general  or  local,  and  the  temperature  in  severe  cases 
should  be  carefully  watched.  High  fever  at  the  onset  of  the 
disease  is  common,  and  generally  abates  without  special  treat- 
ment. I  think  quinine  at  that  stage  would  be  inappropriate 
and  injurious.  When  the  fever  of  onset  is  excessive,  and 
accompanied  with  convulsions  or  other  marked  indications  of 
nervous  disturbance,  I  have  found  a  single  dose  of  calomel 
to  promptly  relieve  these  symptoms,  and  modify  favorably 
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the  subsequent  character  of  the  disease.  Among  the  many 
venerable  errors  formulated  from  scanty  or  superficial  obser- 
vation, and  perpetuated  even  by  such  recent  writers  as  Dr. 
Cohen,  is  the  one  that  diphtheria  will  not  bear  antiphlogistic 
treatment.  Like  all  other  diseases,  it  will  bear  best  just  that 
treatment  which  is  adapted  to  the  special  indications  of  each 
case.  The  great  majority  of  cases,  however,  require  no  medi- 
cation except  such  disinfectant  measures  as  I  have  previously 
described. 

Stimulants  should  not  be  indiscriminately  used  in  diph- 
theria. I  have  treated  the  great  majority  of  cases  without 
them,  and  believe  this  to  have  been  an  important  element 
of  my  success.  When  unnecessarily  or  excessively  employed, 
they  may  be  very  injurious.  Cold  milk  is  generally  the  best 
diet  through  the  height  of  the  disease.  "When  this,  or  other 
nourishment  is  not  taken  freely,  eggnog  containing  a  very 
little  brandy  or  wine  is  often  acceptable  and  very  valuable. 
Fruit  or  its  juices  are  positively  beneficial.  Ice  should  be 
given  freely,  when  the  patient  will  take  it. 

The  treatment  which  I  have  thus  described  is  simply  the 
most  efficient  system  of  harmless  local  disinfection  that  I 
have  been  able  to  devise.  Its  essentials  are  earliness,  thorough- 
ness, and  frequency  of  application,  and  the  careful  avoidance 
of  irritation,  with,  of  course,  such  modification  of  these 
means  or  adoption  of  others  as  may  be  required  by  special  exi- 
gencies. When  any  of  these  elements  are  absent,  disinfect- 
ant treatment  can  never  be  fairly  tested  or  judged. 

Before  presenting  the  results  of  my  own  treatment,  I  shall 
venture  a  remark  or  two  on  results  in  general.  Many  cases 
of  diphtheria  recover  in  spite  of  bad  treatment.  Many  others 
will  recover  if  let  alone,  or  only  harmlessly  treated.  The  fatal 
tendency  of  the  disease  differs  widely  at  different  times  and 
in  different  localities.  With  no  other  data  to  guide  me  than 
my  own  observations  of  the  disease,  I  should  estimate  tha't 
the  spontaneous  recoveries  would  be  about  sixty  per  cent.,1  on 

1  This  per  cent,  probably  expresses  about  the  actual  present  average  rate 
of  mortality  from  diphtheria,  the  good  results  of  some  modes  of  treatment 
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an  average,  of  all  eases.  I  should  be  glad  to  learn  the  views 
of  other  observers  on  this  point.  It  is  certainly  one  of  some 
practical  importance.  Are  we  not  constantly  reading  and 
hearing  of  the  successes  of  the  most  diverse  and  opposite 
methods  of  treatment,  not  only  in  regular  practice,  but  in  that 
of  homoeopathists  and  eclectics  %  Until  Nature  shall  receive 
her  due  share  of  credit  in  our  cases  of  recovery,  she  will  doubt- 
less continue  to  revenge  herself  upon  us  by  helping  to  con- 
found therapeutical  science  and  bolster  the  pretensions  of 
charlatans. 

At  the  other  end  of  the  scale,  in  order  of  severity,  there 
are  doubtless  more  than  five  per  cent,  of  all  cases  that  through 
especial  malignancy  or  various  complications  would  prove 
fatal  under  the  best  treatment.  The  thirty  per  cent,  or  so 
that  come  between  these  extremes  are  the  possible  trophies  of 
successful  therapeutics.  These  proportions  may  vary  so  wide- 
ly in  small  groups  of  cases,  that  statistics  of  treatment  can  only 
be  valuable  when  based  on  a  considerable  number. 

Another  point  in  regard  to  which  a  general  and  definite 
agreement  is  very  important  is  this  :  What  is  to  constitute  for 
statistical  purposes  the  criterion  of  a  case  of  diphtheria? 
Are  instances  of  the  "  catarrhal "  1  form  of  the  disease  to  be 

which  are  beneficial  being  just  about  balanced  by  the  bad  results  of  others 
that  are  injurious.  Many  methods  are  a  melange  of  the  beneficial  and  the 
injurious.  Could  a  large  number  of  cases  be  left  to  the  via  medicatrix 
natures  with  milk-diet  and  good  nursing,  the  favorable  results  as  compared 
with  those  from  an  equal  number  under  heroic  stimulation  and  medication 
and  energetic  topical  treatment  would  probably  surprise  the  advocates  of 
the  latter.  The  experiment  would  doubtless  be  (comparatively  at  least) 
an  eminently  safe  one  for  the  former.  I  believe  also  that  the  results  from 
cases  treated  solely  by  harmless  "  constitutional "  medication — the  sulpho- 
carbolates,  for  instance — given  at  considerable  intervals,  just  about  illus- 
trate what  Nature  can  effect  in  this  disease.  Heal  homoeopathic  treatment 
of  course  does  the  same  thing. 

1  The  term  "  catarrhal  diphtheria  "  is  not  properly  used  by  Oertel. 
All  diphtheria  probably  begins  with,  or  sets  in  upon,  catarrhal  inflamma- 
tion. In  the  transition  stage  from  that  to  membranous  exudation  there  are 
often,  as  is  stated  by  most  writers,  and  as  I  have  many  times  seen,  on  the 
inflamed  mucous  membrane,  specks,  spots,  beads,  streaks,  or  small  patches 


300 


Transactions  of  the 


entered  with  those  of  the  membranous  in  the  enumeration  of 
results,  and  that  without  any  distinction  being  made  ?  I  am 
reliably  informed  that,  of  the  eases  reported  to  the  Board  of 
Health,  a  considerable  proportion  have  been  found  on  inspec- 
tion not  to  be  diphtheria  at  all,  or  at  best  very  questionable. 
I  am  happy  to  add  that  most  of  these  spurious  returns  have 
come  from  irregular  practitioners,  and  that  their  patients 
have  all  recovered.  Yet  it  is  too  true  that  in  many  statistics 
which  come  from  very  respectable  sources,  and  in  regard  to 
which  no  unworthy  motive  can  for  a  moment  be  imagined, 
there  is  great  lack  of  definiteness  of  statement  in  this  respect, 
to  say  the  least.  Every  case  of  diphtheria  mentioned  in  this 
paper  has  been  a  well-marked  one,  attended  with  membranous 
exudation.  If  diphtheria  has  any  pathognomonic  sign  it  is 
this,  which  is  indeed  implied  in  the  very  etymology  of  the 
word;  and  any  attempt  to  ignore  it  can  tend  only  to  hopeless 
confusion,  and  the  practical  worthlessness  of  statistics. 

In  the  year  1873  I  visited  in  the  South  District  of  De- 
milt  Dispensary  thirty-eight  cases  of  diphtheria,  and  in  the 
first  nine  months  of  1874  fifty-one.  In  the  last  three  months 
of  1874  I  visited  in  the  Xorth  District  of  the  same  dispen- 
sary, bounded  by  Twenty-fifth  and  Fortieth  Streets,  Sixth 
Avenue  and  the  East  River,  twenty-nine  cases ;  and  in  1875  one 
hundred  and  twenty-four — a  total  in  the  three  years  of  two 

of  a  whitish  or  grayish  color,  sometimes  thin  and  translucent,  sometimes 
thick  and  opaque,  sometimes  raised  above  and  sometimes  apparently  on  a 
level  with  the  mucous  surface,  but  lacking  the  size,  the  uniformity  of  sur- 
face, and  the  firmness  of  texture,  necessary  to  mark  them  as  unmistakable 
diphtheritic  deposit.  This  transition  or  formative  stage  of  the  disease  is 
catarrhal  diphtheria,  if  the  term  can  properly  be  used  at  all.  When  the 
membrane  is  organized  and  unmistakable,  it  is  then  "  croupous  diphtheria  " 
.(to  use  another  of  Oertel's  cacological  terms),  whether  it  be  a  millimetre 
or  a  quarter  of  an  inch  in  thickness,  and  whether  it  be  of  the  size  of  a  three- 
cent  piece  or  cover  the  fauces.  No  case  should  be  enumerated  as  one  of 
diphtheria  in  which  the  membranous  exudation  is  not  so  distinctly  marked 
that  it  could  not  possibly  be  anything  else.  Of  such  cases  the  proper 
classification  is  into  mild,  severe,  and  malignant.  Very  mild  cases,  if  enu- 
merated, should  be  specially  described,  so  that  the  reader  as  well  as  the 
narrator  may  be  a  judge  of  their  genuineness. 


New  York  Academy  of  Medicine.  301 


hundred  and  forty-two.  In  the  same  three  years  I  attended 
in  my  private  practice  twenty  cases,  nine  of  which  occurred  in 
the  last  year,  making  altogether  two  hundred  and  sixty-two 
cases,  besides  a  few  seen  in  consultation.  My  treatment  hav- 
ing been,  as  I  believe,  progressive,  and  certainly  attended 
with  improving  results,  it  is  only  of  the  more  recent  cases  that 
I  shall  give  some  statistics.  Some  of  my  memoranda  of  the 
dispensary  cases  having  been  incomplete  or  lost,  I  have  made 
my  knowledge  of  the  history  of  each  case  complete  by  much 
toilsome  and  careful  recent  personal  inquiry ;  and  of  what  I 
am  about  to  offer  I  assert  the  absolute,  or  very  nearly  abso- 
lute, accuracy. 

I  should  not  omit  to  mention  that  I  am  indebted  for  kind 
and  valuable  assistance  in  the  care  of  a  number  of  these 
cases,  and  for  the  entire  care  of  a  few  of  them,  to  my  friend 
Dr.  D.  C.  Comstock.  With  this  acknowledgment  I  shall,  to 
avoid  unnecessary  multiplication  of  words,  continue  the  nar- 
ration in  the  first  person. 

Of  the  one  hundred  and  twenty-four  dispensary  cases  in 
1875,  eleven  occurred  in  January,  nine  in  February,  three  in 
March,  eight  in  April,  seven  in  May,  five  in  June,  nine  in 
July,  twenty-two  in  August,  twenty  in  September,  eight  in 
October,  fourteen  in  November,  eight  in  December — showing 
the  greatest  prevalence  in  August  and  September. 

Of  these  one  hundred  and  twenty-four  patients  ninety-four 
recovered,  and  thirty  died — or  24^  per  cent. 

That  this  rate  of  mortality  is  at  least  fifteen  per  cent,  less 
than  the  average  from  genuine  cases  of  diphtheria  during  that 
year  in  that  district  will,  I  think,  be  admitted  by  those  best 
qualified  to  judge  ;  though,  in  the  absence  of  full  and  accu- 
rate returns  of  the  number  of  cases,  it  would  be  impossible 
to  prove  it  statistically.  But  it  yet  gives  no  idea  of  the  actual 
results  of  my  treatment,  which  I  fortunately  can  show  statis- 
tically and  accurately. 

Of  these  one  hundred  and  twenty -four  cases,  twenty-two 
passed  under  the  care  of  other  physicians,  in  most  instances 
after  a  single  visit  only,  and,  in  some,  without  the  medicine 
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I  prescribed  having  been  procured — leaving  one  hundred  and 
two  that  continued  under  my  treatment.  Of  the  one  hun- 
dred and  two  that  continued  under  my  treatment,  eighty-eight 
recovered  and  fourteen  died. 

Of  the  twenty-two  who  passed  under  the  treatment  of 
others,  six  recovered  and  sixteen  died.  The  extreme  badness 
of  these  latter  results  is  partly  to  be  accounted  for  by  the  fact 
that  some  of  them  were  hopeless,  and  others  severe  cases,  for 
which,  on  account  of  my  unfavorable  prognosis,  other  medi- 
cal aid  was  called  in. 

This  is  not,  however,  true  of  all,  fully  half  of  them  hav- 
ing been  by  no  means  bad  when  I  saw  them.  Some  of  these 
left  my  care  through  dissatisfaction  at  my  not  using  topical 
applications.  The  results  in  such  cases,  as  I  have  since  learned 
them,  were  particularly  bad. 

Of  the  fourteen  who  died  under  mv  care,  one  was  mori- 
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bund  when  first  seen,  surviving  only  two  hours;  one  was 
already  a  hopeless  case  of  laryngeal  croup  ;  two  others  were 
hopeless  cases  from  extensive  membranous  affection  and 
marked  indications  of  blood-poisoning  Deducting  these, 
leaves  ten  deaths  out  of  ninety-eight  cases  in  which  the  treat- 
ment was  tested  with  some  degree  of  fairness,  or  a  little  over 
ten  per  cent.1 

In  judging  of  these  results  the  very  unfavorable  conditions 
of  much  dispensary  practice  must  be  taken  into  considera- 
tion, in  the  lack  of  intelligent  and  efficient  nursing,  and  the 
circumstance  that  in  many  of  this  class  of  cases  the  physician 
is  only  called  in  after  the  disease  has  already  made  great  prog- 
ress. Again,  from  endemic  causes  the  general  mortality  of 
the  disease  in  some  portions  of  my  district  was  simply  fright- 
ful, the  deaths  of  several  children  in  one  family,  or  of  a  con- 
siderable number  in  a  single  tenement-house,  being  an  occur- 
rence of  which  I  often  heard.  It  was  within  the  limits  of 
this  district  that  that  dreadful  instance  of  the  death  of  six 
children  out  of  eight  in  one  family,  which  attracted  such  gen- 

1  TVo  other  bad  cases  might  properly  have  been  deducted,  leaving  only 
a  little  over  eight  per  cent. 
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eral  attention  about  a  year  ago,  occurred.  The  records  of  tbe 
Board  of  Health  show  that  this  region  contributed  more  than 
its  full  quota  to  the  death-roll  of  2,329  in  this  city  in  1875. 

While  the  population  of  the  Twenty-first  Ward  is  less 
than  ^  of  that  of  the  city  by  the  last  census,  the  deaths  from 
diphtheria  in  it  in  1875  were  or  more  than  ^  0f  all. 
Making  proper  allowance  for  the  fact  that  nearly  all  of  the 
diphtheria  cases  occurred  in  that  half  of  the  ward  which  is 
bounded  on  the  west  by  Third  Avenue,  and  which  constitutes 
practically  my  visiting  district,  the  mortality  from  the  disease 
was  decidedly  greater  in  proportion  to  population  here  than  in 
any  ward  in  the  city. 

Again,  these  one  hundred  and  twenty-four  cases  of  diph- 
theria occurred  among  a  total  of  2,056  different  patients  vis- 
ited by  me  in  that  year,  as  the  books  of  the  dispensary  show. 
Considering  the  great  prevalence  of  the  disease  in  my  district 
during  that  period,  is  this  proportion  a  large  one  ?  And, 
considering  its  great  fatality  there,  is  it  probable  that  my 
cases  were  "  exceptionally  mild  ones  ? "  Who  would  be  like- 
ly to  see  a  full  proportion  of  the  bad  cases,  if  not  the  visiting 
physician  of  the  dispensary  ?  I  have  notes  of  the  full  name, 
residence,  and  date,  of  each  of  these  cases,  with  the  result  in 
each,  and  shall  be  glad  to  submit  them  to  the  inspection  of 
any  one;  and  I  challenge  investigation  of  any  or  all  of  them. 

Considering  all  drawbacks,  the  results  in  these  cases  can- 
not fail  to  be  regarded  as  remarkably  good,  and  decidedly  fa- 
vorable to  the  utility  of  the  treatment  employed. 

That  this  system  of  treatment  is  capable  of  yielding  still 
more  brilliant  results,  when  tested  under  the  more  favorable 
conditions  that  usually  exist  in  private  practice,  I  am  now 
prepared  to  show. 

From  May,  1874,  to  the  present  time,  I  have  treated  in  my 
private  practice  seventeen  cases  of  diphtheria,  with  only  one 
fatal  result,  and  this  one  in  consequence  of  a  peculiar  compli- 
cation which  I  will  presently  describe.  These  cases  were 
nearly  all  seen  early.  Eight  of  them  were  of  decidedly  severe 
tendency,  two  being  only  narrowly  saved  from  a  fatal  termi- 
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nation ;  the  others  were  mild.  I  give  them  in  the  order  of 
their  occurrence,  as  follows  : 

Case  I. — Lottie  B.,  aged  four ;  Windsor  Hotel,  May  9, 
1874.  Duration  of  the  disease  (that  is,  from  the  first  visit  to 
the  final  disappearance  of  the  membrane),  four  days. 

Case  II. — Will  B.,  aged  two  and  a  half  years ;  646  Third 
Avenue,  September  14,  1874;  duration,  four  days. 

Case  III. — Edward  D.,1  aged  eleven  years ;  245  East 
Twentieth  Street,  November  15,  1874;  a  case  of  severe  ten- 
dency;  duration,  five  days. 

Case  IY. — Michael  D.,  aged  thirty  years  ;  124  East  Twen- 
ty-seventh Street,  February  25,  1875.  This  was  one  of  the 
class  of  cases  which  some  writers  denominate  croupous  or 
membranous  pharyngitis.  Believing  that  all  true  membra- 
nous exudation  on  mucous  surfaces  is  essentially  diphtheritic/ 
I  have  enumerated  it  here.  In  this  case,  firmly -organized 
membrane  on  the  tonsils  and  the  posterior  wall  of  the  pharynx 
supervened  in  the  course  of  a  previously-existing  subacute 
pharyngitis,  and  persisted,  by  partial  renewals,  for  nine  or  ten 
days,  the  pharyngitis  still  continuing  for  some  time  afterward, 
with  much  constitutional  prostration.  Similar  to  this  has 
been  the  character  of  the  few  other  adult  cases  which  I  have 
seen.  The  adult  mucous  membrane,  in  health  or  in  acute  in- 
flammation, is  inhospitable  to  diphtheritic  contagion-germs, 
but  in  these  instances  seemed  to  be  prepared  for  their  recep- 
tion by  its  previously  enfeebled  and  relaxed  condition.  Simi- 
lar supervention  often  occurs  upon  the  enlarged  tonsils  of 
children,  and  the  angina  of  scarlatina,  and,  as  I  have  seen  in 

1  There  had  just  heen  two  fatal  cases  in  this  family. 

2  Many  writers,  following  Bretonneau,  describe  a  croupous  or  mem- 
branous sore-throat  which  they  assume  to  be  something  distinct  from  diph- 
theria. This  is,  probably,  a  "  distinction  without  a  difference."  These 
writers  simply  describe  diphtheria  supervening  upon  a  sort  of  herpetic  ton- 
sillitis, as  I  have  previously  pointed  out.  I  have  seen  some  most  malig- 
nant cases  of  diphtheria  begin  in  just  this  way,  and  many  mild  ones  tbat 
did  not  so  begin.  Dr.  A.  H.  Smith  reported  a  few  months  since  to  the 
Pathological  Society  an  interesting  adult  case,  which  began  as  "membra 
nous  sore-throat,"  and  terminated  fatally  as  diphtheria. 
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some  recent  instances,  upon  that  of  the  influenza  now  so  prev- 
alent. Some  of  these  cases  of  compound  disease  have  pre- 
sented interesting  peculiarities.  While  the  previously-existing 
disease  has  evidently  invited  the  diphtheritic  contagion,  and 
has  occasioned  the  unusually  long  persistence  of  membrane,  it 
has  seemed  to  ward  off  the  absorption  of  poison,  and  conse- 
quent constitutional  infection. 

Cases  V.,  VI.,  VII. — Minnie,  George,  and  Carrie  S.,  195 
Third  Avenue,  ages  seven,  eleven,  and  nine  years;  March  30, 
April  12,  and  April  15,  1875 ;  three  cases  of  severe  tendency, 
but  kept  in  control  by  the  very  efficient  application  of  the 
treatment ;  duration,  four,  three,  and  five  days. 

Case  VIII. — Lizzie  H.,  aged  live  years  ;  322  East  Twenty- 
seventh  Street,  October  29,  1875  ;  a  case  of  severe  tendency  ; 
duration,  six  days. 

Case  IX. — John  B.,  aged  five  years ;  236  East  Twenty- 
seventh  Street,1  November  27,  1875  ;  duration,  four  days. 

Case  X. — Mary  B.,  aged  two  years,  sister  of  the  preceding ; 
November  29.  In  this  case  the  tonsils  and  soft  palate  rapidly 
became  intensely  inflamed,  the  uvula  being  much  swollen. 
Vomiting,  evidently  of  a  reflex  character,  followed  every  act 
of  swallowing.  Various  mild  and  unirritating  remedies  were 
administered  internally  and  by  local  application,  the  iron- 
mixture  having  been  found  inadmissible.  The  use  of  the  spray 
was  attempted,  but  the  resistance  of  the  child  made  its  efficient 
application  impossible.  For  forty-eight  hours  all  medicine  and 
nourishment  were  at  once  rejected.  Then  the  vomiting  grad- 
ually ceased.  Eggnog  was  taken  and  retained  pretty  freely. 
But  the  mischief  done  was  irreparable.  The  membrane  had 
spread  very  extensively.  In  the  absence  of  nourishment,  septic 
poison  had  been  absorbed.  Death  ensued  on  the  fourth  day  of 
the  illness.  This  is  the  second  instance,  within  my  experience, 
)f  the  same  complication  in  very  young  children,  with  fatal 
result.  In  a  few  instances,  in  which  it  has  occurred  in  older 
children,  it  has  yielded  to  the  use  of  the  spray  within  a  few 
lours. 

1  There  had  been  a  fatal  case  in  this  house  a  week  or  two  before. 
vol.  n.,  n.  s.  20 
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Case  XI. — Walter  A.,  aged  five  years  ;  212  East  Twenty- 
fifth  Street,  December  9, 1875  ;  a  very  severe  and  critical  case, 
with  vomiting,  intense  throat-inflammation,  membrane  on  ton- 
sils, faucial  arch,  and  uvula,  and  nasal  implication  ;  duration, 
six  days. 

Case  XII. — Mary  L.,  aged  two  years  ;  309  East  Twenty- 
fifth  Street,  December  31, 1875  ;  a  mild  but  distinctly  mem- 
branous case  ;  duration,  three  days. 

Case  XIII. — Mary  C,  aged  seven  years;  158  East  Thir- 
tieth Street,1  February  9, 1876  ;  a  severe  case,  with  membrane 
covering  tonsils  and  uvula,  nasal  implication,  croupy  cough, 
and  aphonia  ;  duration,  five  days. 

Case  XIV. —  John  D.,  aged  fourteen  years;  220  East 
Twenty-ninth  Street,  February  20, 1876  ;  duration  three  days, 
the  tonsillar  inflammation  and  enlargement  continuing  for 
some  days  afterward. 

Case  XV.— Will  W.,  aged  three  years;  285  Third  Ave- 
nue, February  25,  1876.  This  patient  was  attacked  suddenly 
at  evening  wTith  high  fever  and  convulsions.  The  throat  was 
not  examined,  but  the  tonsils  showed  externally  slight  enlarge- 
ment. Three  grains  of  calomel  were  prescribed,  and  my  usual 
remedies.  On  the  following  morning  the  fever  had  almost 
entirely  abated.  The  tonsils  were  enlarged  and  inflamed, 
with  a  small  patch  of  membrane  on  each.  Twenty-four  hours 
later  these  had  disappeared.  The  surface  they  had  occupied 
was  plainly  denuded  of  its  epithelium,  though  there  was  none 
of  that  loss  of  deeper  substance  characteristic  of  ulceration. 
This  "exceptionally  mild  case,"  but  for  the  treatment  so 
promptly  employed,  would  probably  have  been  severe. 

Case  XVI. — Mary  B.,  aged  six  years ;  692  Third  Avenue, 
March  13, 1876;  duration,  four  days. 

Case  XVII. — Willie,  brother  of  the  preceding,  aged  four 
years,  March  16th ;  duration,  five  days.2 

My  friend  Dr.  E.  J.  Darken,  house-physician  to  Demilt 
Dispensary,  furnishes  me  with  a  still  better  record  of  result?. 

1  There  had  been  a  fatal  case  in  this  house  a  short  time  before. 
3  There  had  been  a  fatal  case  in  this  house  a  week  or  two  before. 
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Since  November,  1874,  lie  has  employed  in  Iris  private  prac- 
tice the  treatment  which  I  have  described.  From  that  time 
to  the  present,  he  has  treated  twenty -four  cases,  without  a 
single  directly  fatal  result.  Four  were  severe  cases,  with  much 
nasal  trouble  and  glandular  swelling.  Five  others  were  severe 
cases,  with  membrane  over  the  soft  palate  and  uvula.  The 
ages  were  as  follows :  two  of  one  year ;  three  of  two  years ; 
two  of  three ;  three  of  four ;  one  of  five ;  four  of  six ;  one 
of  seven  ;  three  of  eight ;  one  of  nine ;  two  of  ten  ;  two  of 
twelve. 

The  duration  of  membranous  affection  was  as  follows :  in 
one  case,  two  days  ;  in  two,  three  days  ;  in  six,  four  days  ;  in 
five,  five  days ;  in  ten,  six  days. 

One  was  followed  by  convergent  strabismus  of  both  eyes, 
another  by  amaurosis,  and  two  by  faucial  paralysis. 

One,  a  child,  one  year  and  a  half  old,  died  more  than  four 
weeks  after  the  final  disappearance  of  membrane,  and  more 
than  three  weeks  after  Dr.  Darken's  last  visit,  under  the  fol- 
lowing circumstances  :  It  exhibited  no  particular  indication  of 
illness,  but  continued  weak  ;  not  so  much  so,  however,  that  its 
parents  thought  it  requisite  to  consult  a  physician.  At  length 
it  was  taken  suddenly  ill,  with  symptoms  of  extreme  prostra- 
tion, and  Dr.  Darken,  on  arrival,  found  it  dying.  No  post 
mortem  was  made.  This  death  was  evidently  due,  not  directly 
to  the  primary  nor  the  constitutional  disease,  but  to  some  re- 
sulting lesion.  It  happened  to  Dr.  Darken,  during  this  period, 
to  be  called  to  two  moribund  cases.  One  was  not  prescribed 
for ;  the  other  was  prescribed  for,  but  was  dead  before  the 
medicine  was  procured. 

About  the  middle  of  February,  the  time  at  which  I  formed 
"he  design  of  preparing  this  paper,  my  friend  and  neighbor. 
Dr.  William  E.  Bullard,  kindly  consented  to  give  me  such 
issistance,  in  the  care  of  all  dispensary  cases  of  diphtheria  that 
hould  subsequently  occur,  as  should  enable  us,  by  very  fre- 
quent visits,  to  insure  thoroughness  in  the  application  of  the 
reatment.  From  that  time  to  the  present,  we  have  had  four- 
teen cases,  one  other,  a  mild  case,  having,  after  a  single  visit, 
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passed  under  the  care  of  another  physician.  Every  one  ol 
these  has  recovered.  The  majority  have  been,  or  at  least  havi 
been  kept  by  the  treatment,  rather  mild.  But  among  then 
have  been  three  of  the  very  worst  cases  that  were  ever  knowi 
to  recover.  In  two  of  these,  Sarah  and  George  Davis,  age( 
nine  and  six  years,  residing  at  324  East  Twenty-sixth  Street 
the  tonsils  were  greatly  enlarged,  and  tonsils,  pharynx,  uvula 
and  soft  palate,  were  covered  with  firm,  thick,  and  very  per 
sistent  membrane.  The  nasal  implication  was  also  extreme 
Besides  much  offensive  sanious,  muco-purulent  material,  g 
membranous  cast  of  one  of  the  nasal  passages,  an  inch  long 
was  brought  away  by  nasal  syringing.  Of  another,  a  case  ol 
croup,  I  will  give  the  particulars  presently. 

The  ages  were  as  follows  :  one  of  four  years  ;  one  of  three 
four  of  four ;  one  of  five  ;  two  of  six ;  one  of  seven ;  two  o: 
nine  ;  one  of  ten  ;  one  of  twenty-seven. 

The  duration  of  membrane  was  as  follows :  Two  of  twc 
days ;  four  of  three  days  ;  two  of  four  days  ;  one  of  five  days 
one  of  six  days  ;  one  of  eight  days  ;  one  of  ten  days  ;  one  oi 
twelve  days  ;  one  of  twenty  days. 

I  have  thus  presented  three  series  of  consecutive  cases,  mj 
seventeen,  Dr.  Darken's  twenty-four,  and  Dr.  Bullard's  anc 
my  fourteen,  commencing  in  each  series  at  the  time  when  this 
method  of  treatment  was  effectively  commenced,  and  extend- 
ing, with  no  omissions  of  any  case  treated,  to  the  present  time, 
making  fifty-five  in  all,  with  only  one  death  directly  resulting 
from  the  disease,  and  one  other  remotely. 

I  believe  that  in  genuine  membranous  diphtheria  very 
few,  if  any,  such  favorable  results,  from  so  large  a  number  ol 
unselected  cases,  have  ever  been  reliably  reported.  They  will 
naturally  excite  incredulity.1    I  can  only  say  of  these  cases,  as 

1  The  opposition  of  opinions  as  to  the  necessary  fatality  of  diphtheria 
is  astonishing.  I  am  informed  that,  of  two  eminent  professors  in  one,  o; 
our  medical  colleges,  one  teaches  that  a  true  case  of  diphtheria  never  re; 
covers ;  the  other  states  that,  out  of  a  considerable  number  which  he  has 
treated,  he  has  rarely,  if  ever,  lost  one  which  he  saw  early.  In  a  receul 
discussion  in  the  Section  on  Obstetrics  of  the  Academy  of  Medicine,  as  re 
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of  the  others,  that  the  name  and  address  of  each  are  at  the  ser- 
vice of  any  one,  and  that  thorough  investigation  is  invited. 
In  my  own  cases,  at  least,  even  the  correctness  of  the  diagnosis 
can  he  substantially  verified,  for  it  has  been  my  custom  in 
private  practice  to  show  the  throat  to  parents,  and  to  point 
out  the  distinguishing  features  of  the  genuine  disease. 

Nor  will  it  do  to  object  that  these  have  been  "  exception- 
ally mild  cases."  The  number  is  too  large,  and  they  have 
occurred  at  a  time  and  in  localities  in  which  the  general  mor- 
tality of  the  disease  is  well  known  to  have  been  very  great. 
Unmodified  by  treatment,  their  severity  would  doubtless  have 
been  fully  equal  to  the  average. 

But  while  I  thus  defend  my  statistics  against  possible  un- 
just criticism,  I  freely  admit  that  it  is  only  by  the  concur- 
rence of  unusual  good  fortune  that  this  last  group  are  so  ex- 
tremely favorable.  I  wish  to  state  explicitly  that  I  do  not 
claim  that  this  treatment  will  as  a  rule  cure  such  cases  as  the 
two  which  I  have  just  described.  I  do  claim  that  it  will,  in  the 
great  majority  of  cases,  when  early  applied,  prevent  the  dis- 
ease from  becoming  very  severe,  greatly  shorten  its  duration, 
and  avert  serious  systemic  infection. 

I  believe  I  am  warranted  in  claiming  for  it  something  more. 
Out  of  fully  one  hundred  cases,  including  Dr.  Darken's,  in 
which  the  spray  of  lime-water  and  carbolic  acid  has  been  em- 
ployed, there  has  been  no  instance  of  the  subsequent  occur- 
rence of  serious  laryngeal  complication,  although  in  several 
of  them  it  has  been  threatened  by  croupy  cough,  hoarseness, 
and  aphonia.  That  the  inhalation  of  the  spray  may  have 
acted  as  a  preventive  in  some  of  these  is,  I  think,  not  improb- 
able. 

In  a  recent  case  of  Dr.  Darken's,  this  complication  was 

>orted  in  the  Medical  Record  of  April  8th,  Dr.  F         stated  that  "  he 

had  not  saved  a  single  case  in  which  the  membrane  had  become  formed  " 
it  would  be  interesting  to  know  what  treatment  he  has  employed),  "  and 

nquired  of  Dr.  C         if  he  could  point  to  any  cases  of  diphtheria 

vhich  had  got  well  under  his  plan  of  treatment.     Dr.  C  ,  in  reply, 

rited  six  cases  in  one  family,  with  recovery  in  every  case." 
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more  than  threatened,  all  the  symptoms  having  been  well 
marked,  but  having  disappeared  in  about  two  days. 

On  Friday,  February  19, 1876,  I  visited  from  the  dispen- 
sary Rebecca  Hewitt,  aged  four  years,  a  robust  child,  at  338 
East  Thirty-third  Street.  The  day  before,  as  her  mother  said, 
she  had  begun  to  have  a  croupy  cough,  to  which  in  the  night 
had  been  added  difficulty  in  breathing.  I  found  her  suffering 
from  high  fever,  brassy  cough  which  gave  her  great  pain  in 
the  larynx,  and  stridulous,  labored  breathing,  with  marked 
depression  over  the  clavicles  at  each  inspiration.  The  throat 
was  congested,  and  the  tonsils  much  swollen,  and  on  each 
of  the  latter  was  a  patch  of  firmly-organized  membrane. 
Believing  that  the  case  must  end  fatally  in  from  twenty-four 
to  forty-eight  hours,  I  yet  prescribed  the  iron  and  the  sali- 
cylic-acid mixtures  at  half-hour  intervals  ;  had  an  atomizer 
procured,  and  directed  the  spray  to  be  applied  almost  con- 
stantly. Fortunately,  the  child  favored  the  operation  by 
opening  her  mouth  widely  and  inhaling  the  spray. 

The  next  day  I  found  the  symptoms  aggravated,  both  ton- 
sils now  being  nearly  covered  with  membrane,  the  aphonia  com- 
plete, and  the  cough  extremely  harsh  and  painful,  sometimes 
bringing  up  muco-purulent  material  in  considerable  quantities. 
There  were  high  fever  and  violent  headache.  I  prescribed 
five  grains  of  calomel,  the  other  remedies  to  be  continued. 

On  the  third  day  I  called,  expecting  to  find  my  patient 
dead,  but  on  the  contrary  found  her  a  little  better.  The  dysp- 
noea persisted,  but  the  sound  of  the  cough  was  softer.  The 
membrane  upon  the  tonsils  was  loosening. 

On  the  fourth  day  the  case  was  seen  by  Dr.  Bullard.  The 
croupy  symptoms  were  somewhat  mitigated,  but  still  grave. 
The  membrane  had  disappeared  from  one  tonsil  and  partially 
from  the  other. 

On  the  fifth  day,  further  improvement;  membrane  en- 
tirely gone  from  the  throat. 

On  the  sixth  day  all  the  symptoms  were  much  worse,  the  pa- 
tient having  taken  cold  from  a  sudden  change  in  the  weather. 

From  this  to  the  eleventh  day  gradual  improvement  oc- 
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curred.  During  all  this  period  the  labored,  stridulous  respira- 
tion, with  depression  over  the  clavicles  and  capillary  conges- 
tion, the  harsh,  painful  cough,  and  the  aphonia,  persisted  with- 
out any  intermission.  After  the  eighth  day  bloody  material 
was  coughed  up  profusely.  The  spray  was  applied  throughout 
at  very  frequent  intervals.  After  the  ninth  day  inhalations  of 
the  vapor  of  hot-water  containing  the  compound  tincture  of 
benzoin  were  also  used. 

On  the  thirteenth  day,  all  the  bad  symptoms  had  nearly 
disappeared ;  but  bloody  material  was  still  coughed  up  for 
several  days. 

The  early  disappearance  of  the  membrane  from  the  throat, 
and  the  absence  throughout  of  indications  of  constitntional 
infection,  are  circumstances  to  be  noted. 

In  my  previous  cases  of  this  kind  I  had  employed  the 
usual' steam-treatment,  with  no  successful  result.  They  nearly 
all  illustrated  the  truth  of  Prof.  Jacobi's  remark  that  "  the 
fact  that  it "  (moist  heat)  "  softens  healthy  tissue  as  well  as 
morbid  exudations,  appears  to  favor  the  penetration  of  the 
poison  into  deeper  layers."  It  has  also  seemed  to  favor  the 
rapid  superficial  extension  of  the  diphtheritic  disease  in  the 
fauces,  this  having  ensued  in  several  of  my  cases  which  pre- 
viously manifested  no  such  tendency.  I  hope  that,  in  the  dis- 
cussion which  is  to  follow,  some  facts  may  be  elicited  as  to  the 
actual  results  of  a  mode  of  treatment  in  diphtheria  which 
has  been  so  extensively  introduced  among  us  by  Oertel's  arti- 
cle in  Ziemssen's  "  Cyclopaedia." 

It  is  a  truism  that,  however  plausible  the  theory  that  sug- 
gests a  method  of  treatment,  the  only  touchstone  of  its  merits 
is  its  actual  results.  So  many  and  so  well  known  are  the 
elements  of  uncertainty  attending  even  these,  that  they  can 
become  a  reliable  basis  of  comparison  only  when  multiplied 
by  a  large  number.  The  materials  for  such  statistics  exist 
among  us  in  ample  abundance.  Had  they  been  utilized,  the 
young  or  inexperienced  practitioner  would  hardly  be  so  sorely 
perplexed  as  he  must  be  to-day  among  a  multitude  of  diverse 
teachings.    Let  us  for  a  moment  imagine  that,  during  these 
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years  of  the  fatal  prevalence  of  diphtheria,  there  had  existed 
among  ns  a  properly-accredited  society  or  bureau  for  the  col- 
lection of  such  statistics.  Let  us  imagine  that  to  this  bureau 
all  physicians  had  been  requested  to  contribute  particulars  of 
the  disease  and  of  the  treatment  employed,  in  every  case  of 
recovery  and  of  death.  With  such  a  request  many  would 
doubtless  have  complied.  Had  this  been  done  we  should 
now  be  in  possession,  not  of  a  few  detached  and  fragmentary 
data,  but  of  masses  of  authoritative  facts.  Some  of  these 
would  present  unmistakably  the  results  of  modes  of  treat- 
ment that  are  simply  harmless;  others,  of  those  that  are 
beneficial ;  and  still  others  might,  like  beacon-fires  on  a  dan- 
gerous coast,  warn  us  from  the  employment  of  methods  that 
are  positively  injurious. 

Shall  the  golden  harvest  of  vital  facts  that  is  perpetually 
maturing  in  our  midst  remain  longer  ungarnered  ? 

Postscript. 

In  illustration  of  some  of  my  negative  recommendations, 
which  are  scarcely  less  important  than  the  positive  ones,  I 
append  two  cases  out  of  many  that  might  be  cited  : 

Case  I. — On  a  Tuesday,  in  August,  1875, 1  visited  from 
the  dispensary  Mary  Lyons,  aged  seven  years,  at  ISTo.  230  East 
Twenty-ninth  Street,  which  block  was  infested  with  malig- 
nant diphtheria.  The  local  disease  was  already  extensive 
when  I  first  saw  her,  and  rapidly  spread  so  that  the  pharynx, 
fauces,  and  nearly  the  whole  roof  of  the  mouth,  were  covered 
with  thick  membrane.  I  employed  my  usual  treatment,  with 
no  quinine  or  stimulants,  and  milk  as  a  diet,  which  she  took 
freely.  She  continued  to  sit  up  much  of  the  time  ;  her  pulse 
was  good,  and  she  exhibited  very  little  appearance  of  blood- 
poisoning. 

She  was  in  this  condition  on  the  following  Sunday,  when, 
going  in  at  an  unexpected  time,  I  found  another  physician  vis- 
iting my  patient.  I  at  once  resigned  the  case  to  him.  This 
doctor,  who  was  a  very  intelligent  and  courteous  gentleman, 
expressed  astonishment  (as  well  he  might)  at  seeing  a  case 
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with  so  extensive  exudation  exhibit  so  little  constitutional  dis- 
ease. But  did  he  let  this  remarkable  phenomenon  teach  him 
its  proper  lesson  ?  Instead  of  ft  letting  well  enough  alone,"  he 
proceeded,  in  spite  of  my  mild  remonstrance,  to  "  sustain  "  the 
patient  by  ordering  alcoholic  stimulants. 

I  recently  learned  the  further  history  of  the  case  from  the 
mother.  On  the  next  day  the  doctor  made  some  kind  of  topi- 
cal application.  The  child  "  went  right  down."  Five  other 
doctors  were  called  in  by  the  distracted  father.  The  child 
probably  got  stimulants  and  quinine  enough,  but  died  about 
a  week  later,  covered  with  purpuric  spots.  The  sudden  change 
in  the  phenomena  of  this  case  needs  no  comment. 

Case  II. — In  November,  1S75,  I  visited  from  the  dispen- 
sary Kate  and  John  Mulhern,  aged  six  and  eight  years,  at  No. 
696  Second  Avenue.  They  were  cases  of  about  average  se- 
verity, both  tonsils  in  each  being  enlarged  and  covered  with 
membrane.  I  prescribed  the  tincture-of-iron  mixture,  to  be 
taken  every  half-hour.  The  mother  asked  me  if  that  was  all 
I  was  going  to  do  for  her  children.  She  said  the  doctor  who 
was  attending  some  cases  in  the  same  house  came  several 
times  a  day  and  made  some  application  with  a  brush.  My 
further  services  were  not  desired. 

Calling  a  few  weeks  ago,  in  pursuit  of  statistics  for  this 
paper,  I  found  that  the  family  had  moved  away.  The  neigh- 
bors told  me  that  these  two  children  and  a  third,  subsequent- 
ly taken  ill,  had  died.  It  may  be  said  that  they  might  have 
died  under  my  treatment.  This  is,  of  course,  possible,  but  is 
extremely  improbable,  so  widely  would  it  have  been  at  vari- 
ance with  my  usual  results  in  such  cases. 

If  any  shall  adopt  some  of  my  methods  only  to  make  them 
part  of  a  treatment  in  which  quinine,  alcohol,  etc.,  or  topical 
brushing,  play  an  important  part,  I  predict  that  they  will  be 
the  very  ones  who  will  report  that  my  system  is  a  failure ! 

In  the  discussion  which  followed  the  reading  of  this  paper, 
Dr.  J.  C.  Peters  made  a  most  suggestive  statement.  Having 
mentioned  his  concurrence  with  the  views  I  had  expressed, 
and  the  fact  that  he  had  for  years  employed  a,  treatment 
similar  in  essentials  to  my  own,  he  added : 
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"  During  my  illness,  my  practice  passed  into  the  hands  of 
other  physicians,  and  I  was  surprised  to  hear  of  the  number  of 
malignant  cases  of  diphtheria  that  occurred  in  it.  After  I  re- 
covered and  resumed  my  practice,  they  ceased  to  occur" 

In  conclusion,  I  wish  to  place  in  this  connection  a  brief  ex- 
tract from  the  remarks  of  my  friend  Dr.  H.  T.  Hanks,  in  the 
course  of  the  same  discussion,  as  reported  in  the  Medical 
Record  for  March  25th,  for  the  sake  of  the  corroborative  tes- 
timony and  a  most  important  practical  suggestion  which  it 
contains.    Dr.  Hanks  said  : 

"  Dr.  Billington's  success  was  truly  remarkable,  for  he 
well  knew  the  type  of  the  disease  as  it  had  appeared  in  the 
Twenty-first  Ward,  having  had,  in  his  private  practice  during 
the  last  five  years  in  that  district,  from  twenty  to  thirty  cases 
every  year.  He  knew  that  many  of  the  cases  attended  by  Dr. 
Billington  had  been  severe,  and  not  a  few  malignant.  There- 
fore, when  the  large  per  cent,  of  recoveries  was  considered,  a 
cause  must  be  looked  for ;  and  he  believed  two  excellent  rea- 
sons could  be  found  for  this  satisfactory  result.  One  was  the 
kind  of  medicaments  used  locally  and  internally,  and  the  other 
was  the  great  care  he  bestowed  in  teaching  the  parents  or 
nurses  the  proper  maimer  of  administering  the  remedies  pre- 
sented. This  carrying  out  to  the  letter  every  little  detail  has 
had  much  to  do,  more  than  many  have  been  led  to  suppose, 
in  the  cure  of  diphtheria. 

"  He  wished  he  could  sufficiently  emphasize  the  vast  im- 
portance, in  treating  diphtheria,  of  careful  attention  to  the 
minutiae.  Many  had  been,  and  still  were,  in  the  habit  of 
looking  at  the  patient's  throat,  writing  a  prescription,  order- 
ing a  gargle  every  few  hours,  and  the  nose  to  be  syringed 
twice  a  day,  believing  that  their  directions  would  be  followed. 
He  knew,  however,  that  one-half  of  the  best  class  of  patients 
even  did  not  receive  the  full  benefit  of  the  medicaments, 
through  lack  of  proper,  intelligent  nursing." 

Dr.  Hanks  also  mentioned  that  experience  had  taught  him 
to  employ  a  treatment  similar  in  principle  to  mine,  and  with 
very  good  results. 


THE  CAUSE  OF  EOTATIOST  IN  LATEEAL  CURVATURE  OF 

THE  SPINE. 


Ex  A.  B.  JTDSOX,  A.  M.,  Iff.  D.. 


Bead  April  6,  1S76. 


The  earliest  description  1  of  the  rotation  which  takes  place 
in  lateral  curvature  of  the  spine  was  written  by  Andrew 
Dods,  M.  D.,  London,  who  published  his  "  Observations  on 
the  Rotated  or  Contorted  Spine,  commonly  called  Lateral 
Curvature,*'  in  January.  1S2L  Mr.  Bampfield3  described  it 
later  in  the  same  year.  Dr.  Dods's  observations,  and  the  the- 
ory which  he  constructed,  are  described  by  Mr.  Adams,3  who 
further  states  that  Mr.  John  Shaw,  in  the  latter  part  of  1824, 
mentioned  rotation  ;  that  Bouvier,  of  Paris,  describes  it  in 
1S36 ;  and  that  Sir  Charles  Bell  in  1842,  and  M.  Jules  Gue- 
rin  in  184:3,  refer  to  it  as  one  of  the  incidents  of  lateral 
curvature. 

Rotation  is  a  constant  feature  in  the  ordinary  form  of  lat- 
eral curvature,  whether  the  disease  be  incipient  or  confirmed. 

1 1  am  indebted  to  a  Fellow  for  a  reference  to  the  following :  "  There 
are  others  also,  wherein  the  vertebrae  not  only  grow  crooked  on  the  Ribs, 
but  turn  in  a  manner  a  little  round  on  themselves;  and  there  is  something 
in  this  Sort  of  Deformity  that  requires  particularly  to  be  observed,  and  that 
is,  that  the  oblique  Apophyses  (articular  processes)  of  the  convex  side  draw 
close  to  the  concave  side." — ("The  Compleat  Surgeon.  Second  Part. 
M.  Le  Clerk.    Englished  from  the  French."    London,  1710,  pp.  286.) 

2  "Essay  on  Curvature  and  Diseases  of  the  Spine."  By  R.  AY.  Bamp- 
neid.    London,  1824,  pp.  170. 

s  "Lectures  on  Lateral  and  other  Forms  of  Curvature  of  the  Spine.'' 
By  William  Adams.    London,  1865,  pp.  116,  117,  175-177. 
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Dr.  Dods1  believed  that  it  was  the  primary  movement  of  lat- 
eral curvature  in  every  instance.  Mr.  John  Shaw  says,2  "  It 
always  accompanies  even  the  slightest  degree  of  serpentine  or 
lateral  curvature."  Sir  Benjamin  Brodie  says,3  "At  a  very 
early  period,  and  even  before  the  lateral  curvature  is  very  dis- 
tinct posteriorly,  the  bodies  of  the  vertebrae  are  actually 
twisted  on  one  side." 

Mr.  Barwell  says,4  "  With  every  lateral  bend  of  the  spine, 
whatever  be  its  cause,  a  commensurate  amount  of  rotation  is 
combined." 

Mr.  Adams  states 5  that  "  it  occurs  in  all  cases  of  lateral 
curvature  as  a  constant  and  essential  condition  of  this  affec- 
tion." 

There  is  a  variety  of  lateral  curvature,  however,  in  which 
rotation  is  absent.  Dr.  Henry  Dick  says:6  "Beal  lateral 
curvature  of  the  spine  is  only  found  directly  after  pleurisy, 
with  exudation,  or  after  abscesses  in  the  costal  region.  It  is 
generally  produced  by  post-inflammatory  contraction  and  po- 
sition during  the  pleurisy.  All  other  cases  of  lateral  curva- 
ture of  the  spine  are  more  or  less  combined  with  rotation  or 
twisting  of  the  spinal  column  itself." 

Dr.  Little  says,7  "  The  absence  in  these  pleuritic  contrac- 
tions, or  true  lateral  curvature  of  the  spine,  of  any  rotation, 
or  twist,  ...  is  very  striking." 

Botation  is  always  toward  the  convexity  of  the  lateral 
curve  as  to  the  bodies  of  the  vertebras,  and  toward  the  concav- 
ity as  to  the  spinous  processes.  In  other  words,  if  the  verte- 
bral column  curves  to  the  right,  the  spinous  processes  incline 
toward  the  left ;  if  the  column  curves  to  the  left,  the  processes 

1  Bampfield,  op.  cit.,  p.  204. 

2  Adams,  op.  cit.,  p.  119.  3  Ibid.,  p.  120. 
4  "Lateral  Curvature  of  the  Spine."    By  Kichard  Barwell.  London, 

1870,  p.  62. 

6  a Spine,  Curvatures  of."  Cooper's  "Surgical  Encyclopaedia."  Arti- 
cle by  William  Adams.    London,  1872,  p.  619. 

6  Medical  Times  and  Gazette,  London,  August  20,  1864,  p.  203. 

7  "Spinal  "Weakness  and  Spinal  Curvatures.  "W.  J.  Little,  M.  D.' 
London,  1868,  p.  120. 
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incline  toward  the  right.  In  the  compensating  curves  the 
same  rule  holds  good. 

The  degree  of  rotation  is  in  proportion  to  the  degree  of 
curvature.  In  that  vertebra  which  has  departed  farthest  from 
the  normal  line  the  rotation  is  the  greatest,  and  it  diminishes 
above  and  below  as  the  vertebrae  approach  the  normal  line. 

In  confirmed  lateral  curvature,  the  hard  and  soft  parts  un- 
dergo important  structural  changes.  The  ligaments  become 
lengthened  or  shortened,  the  muscles  are  hypertrophied  or 
atrophied,  and  the  bones  are  modified  in  shape,  either  by  press- 
ure upon  each  other,  or  by  the  contraction  of  muscles  whose 
points  of  origin  and  insertion  have  lost  their  normal  relation 
to  each  other.  The  changes  in  the  bones  are  most  marked  in 
the  articular  processes  and  ribs,  the  alterations  in  the  former 
being  produced  by  pressure  upon  each  other,  and  in  the  latter 
by  muscular  action  in  abnormal  directions. 

The  cause  of  the  rotation  of  the  vertebrae  in  lateral  cur- 
vature has  been  the  subject  of  much  study  and  speculation. 
Dr.  Bauer  calls  it  "  one  of  the  most  vexatious  questions."  He 
has  adopted  the  explanation  proposed  by  Prof.  Herman  Meyer 
after  an  elaborate  series  of  experiments.1  Prof.  Meyer  dis- 
covered that  the  anterior  portion  of  the  spinal  column  pos- 
sessed great  expansibility,  and  the  posterior  portion  great 
compressibility,  and  inferred  that,  when  the  lateral  curvature 
took  place,  the  posterior  portion  of  the  column  would  seek  the 
concavity,  and  the  anterior  portion  the  convexity  of  the  curve. 

Mr.  Alexander  Shaw,  in  1S32,1  described  certain  structural 
changes  which  appeared  in  the  articulating  processes  in  lateral 
curvature  of  the  spine,  and  found  in  these  changes  an  ex- 
planation of  the  occurrence  of  rotation.  Mr.  William  Adams 3 
adopts  the  views  of  Mr.  Shaw. 

Mr.  Bampfield  says,4  "  The  contortion  or  serpentine  turn 

1  "Lectures  on  Orthopedic  Surgery."  By  Louis  Bauer.  New  York, 
1868,  pp.  158-160. 

2  "Medico-Chirurgical  Transactions,"  vol.  xvii.,  p.  467. 

3  Cooper's  "  Surgical  Encyclopaedia,"  p.  620. 

4  Bampfield,  op,  cit.,  p.  204. 
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of  the  spine  seems  referable  to  malformation  or  irregular 
growth  of  the  vertebrae,  or  of  the  ribs  inserted  into  them." 

Dr.  Henry  Dick  proposed  an  explanation  of  rotation  to 
the  British  Medical  Association  which  is  given  in  the  follow- 
ing words  from  an  abstract  of  his  paper: 1  "After  much  ob- 
servation and  numerous  experiments,  Dr.  Dick  has  arrived 
at  the  conclusion  that  the  twisting  is  purely  the  mechanical 
consequence  occasioned  in  the  deviated  or  curved  spine  by 
bending  it  forward.  The  spine  in  some  respects  resembles  a 
strong,  elastic  stick,  or  column,  which,  if  pressed  at  both  ex- 
tremities more  strongly  than  it  can  bear,  forms  a  bow,  and  in 
that  condition  will  not  bend  backward  but  will  rotate  at  the 
central  points  of  the  bow.  If  a  strict  examination  be  made 
into  the  pathological  anatomy  of  spinal  curvature,  the  same 
rule  above  mentioned  holds  good." 

Dr.  Bigelow,  following,  in  the  main,  the  doctrines  of  M. 
Guerin,  says : 2  "  The  principle  of  torsion  is  illustrated  by  an 
attempt  to  bend  a  blade  of  grass,  or  a  flat,  flexible  stick,  in  the 
direction  of  its  width.  The  centre  immediately  rotates  upon 
its  longitudinal  axis  to  bend  flatwise  in  the  direction  of  its 
thickness.  In  the  same  way  the  spine  laterally  flexed  turns 
upon  its  vertical  axis  to  yield  in  its  shortest  or  antero-posterior 
diameter." 

The  views  of  Mr.  Barwell  are  based 3  on  a  disparity  in  the 
action  of  certain  pairs  of  muscles  attached  to  the  vertebrae. 
The  disparity  of  action  is  caused  by  a  difference  in  the  weight 
of  the  arms  and  in  the  capacity  of  the  lungs. 

Dr.  Dod's  theory 4  of  the  cause  of  rotation  in  the  lumbar 
region  is  very  similar  to  that  of  Mr.  Barwell,  both  of  these 
writers  supposing  that  it  is  caused  by  the  action  of  the  sacro- 
lumbalis,  longissimus  dorsi  and  quadratus  lumborum,  the 
former  believing  that  rotation  of  the  lumbar  vertebrae,  and 

1  Medical  Times  and  Gazette,  August  20,  1864,  p.  203. 

2  "  Orthopedic  Surgery."  Boylston  Prize  Dissertation,  1844.  By  Henry 
J.  Bigelow.    Boston,  1845,  p.  168. 

8  Barwell,  op.  cit.,  pp.  35  and  64. 
4  See  Barnpfield,  op.  ext.,  p.  204. 
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the  latter  that  rotation  of  the  dorsal  vertebras 1  (by  the  serra- 
tus  magnus),  is  the  primary  movement  of  lateral  curvature. 

Contrasting  Mr.  Barwell's  view,  that  rotation  is  the  primary 
movement  of  lateral  curvature,  and  the  generally  accepted 
view,  that  it  is  a  sequel  or  incident,  Mr.  Gant  says,2  "  Both 
these  views  cannot  be  true,  but  both  are  entitled  to  con- 
sideration." 

In  the  present  unsettled  state  of  the  question,  I  propose 
an  explanation  as  follows : 

The  rotation  of  the  vertebra  in  lateral  curvature  of  the 
spine  consists  in  an  unequal  lateral  displacement  of  the  body 
and  the  spinous  process,  the  former  being  free  from  lateral 
attachments  and  therefore  departing  from  the  median  plane, 
while  the  latter  is  held  in  the  median  plane  by  its  muscular 
and  fibrous  attachments. 

The  muscles  attached  to  the  vertebral  column  may  be  di- 
vided into  two  groups. 

The  first  group  includes  all  those  muscles  which  do  not 
serve  to  connect  the  vertebral  column  directly  with  the  should- 
ers, the  thoracic  and  abdominal  parietes  and  the  hips.  They 
are  so  situated  as  to  their  direction  and  attachments  that  they 
lie — 1,  between  contiguous  or  adjacent  vertebras,  as  the 
longus  colli  or  the  rotatores  spinas  ;  2,  between  the  vertebral 
column  and  the  head,  as  the  recti  capitis,  or  3,  between  the 
vertebral  column  and  the  lower  extremities,  as  the  psoas  mag- 
nus. Their  action  is  chiefly  parallel  to  the  axis  of  the  spinal 
column.  Some  of  them  rotate  the  spine,  but  they  do  so  because 
they  form  oblique  lateral  muscular  connections  between  differ- 
ent parts  of  the  spine,  and  may  be  called  intrinsic  rotators 
when  compared  with  some  of  the  muscles  of  the  second  group, 
which  may  be  called  extrinsic  rotators. 

The  second  group  includes  those  muscles  that  are  so  situa- 
ted, in  respect  to  their  direction  and  attachments,  that  they 
serve  to  connect  the  vertebral  column  with  the  shoulders,  the 
thoracic  and  abdominal  parietes  and  the  hips. 

1  Barwell,  op.  cit.,  p.  37. 

2  "  The  Science  and  Practice  of  Surgery.1'  By  F.  J.  Gant,  London, 
1S71,  p.  875. 
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They  are  the  following :  trapezius,  latissimus  dorsi,  rhom- 
boideus  minor,  rhomboideus  major,  serratus  posticus  superior, 
serratus  posticus  inferior,  scalenus  anticus,  scalenus  medius, 
scalenus  posticus,  levator  anguli  scapulae,  levatores  costarum, 
crura  of  the  diaphragm.  Their  action  is  in  great  measure  at 
right  angles  to  the  axis  of  the  spinal  column. 

The  trapezius  is  attached,  on  the  one  hand,  to  the  ligamen- 
tum  nuchas,  and  thus  indirectly  to  the  cervical  spinous  proc- 
esses, and  to  the  spinous  processes  and  supra-spinous  ligament 
from  the  seventh  cervical  to  the  twelfth  dorsal  vertebra,  and, 
on  the  other  hand,  to  the  clavicle  and  spine  of  the  scapula. 
Both  the  trapezii  are  in  action  for  steadying  the  shoulder  dur- 
ing every  considerable  movement  of  one  or  both  of  the  upper 
extremities.  If  both  arms  are  called  into  action,  the  trapezii 
antagonize  each  other  and  keep  the  spinous  processes,  to  which 
they  are  attached,  in  the  median  plane  of  the  trunk.  If  but 
one  arm  is  in  action  the  antagonism  of  the  trapezii  still  keeps 
the  spinous  processes  in  the  median  plane  of  the  trunk,  as 
may  be  seen  in  the  following  sequence. 

Any  force  exerted  by  the  contraction  of  the  deltoid  is 
transmitted  first  to  the  scapula  and  clavicle,  thence  to  the 
trapezius  of  that  side,  thence  to  the  spinous  processes,  thence 
to  the  trapezius  of  the  other  side,  thence  to  the  scapula  and 
clavicle  of  that  side,  and  is  expended  on  the  vis  inertiee  of  the 
shoulder  and  arm,  and,  if  necessary,  on  some  firm  support 
grasped  by  the  upper  extremity  on  that  side. 

This  transmission  of  force  from  side  to  side  takes  place 
during  every  considerable  action  of  one  or  both  of  the  upper 
extremities,  and  must  always  have  for  its  incidents  an  antag- 
onism of  the  trapezii,  and  a  retention  of  the  spinous  processes 
to  which  they  are  attached  in  the  median  plane. 

The  latissimus  dorsi  is  attached,  on  the  one  hand,  to  the 
spinous  processes  of  the  lower  six  dorsal  and  the  lumbar  ver- 
tebrae, and,  on  the  other  hand,  to  the  humerus.  Any  consid- 
erable movement  of  the  arm  which  implies  the  action  of  either 
latissimus  dorsi  throws  the  other  into  action,  with  a  resulting 
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antagonism  which  holds  the  spinous  processes,  to  which  they 
are  attached,  in  the  median  plane. 

The  rhomboidei  are  attached,  on  one  hand,  to  the  spinous 
processes  from  the  seventh  cervical  to  the  fourth  dorsal  verte- 
brae, and,  on  the  other  hand,  to  the  scapulae.  They,  like  the 
two  muscles  above  mentioned,  are  thrown  into  an  antagonis- 
tic action  with  every  considerable  motion  of  one  or  both  of 
the  upper  extremities,  and  their  action  also  keeps  the  spinous 
processes,  to  which  they  are  attached,  in  the  median  plane. 

The  serratus  posticus  superior  is  attached,  on  one  hand,  to 
the  ligamentum  nuchae,  and  to  the  spinous  processes  of  the 
last  cervical  and  two  or  three  upper  dorsal  vertebrae,  and,  on 
the  other  hand,  to  the  ribs  from  the  second  to  the  fifth  inclu- 
sive. 

The  serratus  posticus  inferior  is  attached,  on  one  hand,  to 
the  spinous  processes  of  the  last  two  dorsal  and  the  two  or 
three  upper  lumbar  vertebrae,  and,  on  the  other  hand,  to  the 
four  lower  ribs. 

The  serrati  are  muscles  of  respiration  and  antagonize  each 
other  from  side  to  side,  assisting  to  keep  the  spinous  processes, 
to  which  they  are  attached,  in  the  median  plane. 

From  the  above  review  of  the  action  of  the  trapezius, 
latissimus  dorsi,  rhomboidei  and  serrati  postici,  it  is  evident 
that  one  of  their  functions  is  to  hold  the  posterior  portion  of 
the  vertebral  column  in  the  median  plane.  In  this  function 
they  act  to  great  advantage  from  being  attached  to  the  extrem- 
ities of  the  spinous  processes.  The  other  muscles  of  the  sec- 
ond group,  the  scaleni,  the  levator  anguli  scapulae,  the  levatores 
costarum,  and  the  crura  of  the  diaphragm,  do  not  act  with  so 
much  advantage  from  their  being  attached,  with  the  exception 
of  the  crura  of  the  diaphragm,  to  the  transverse  processes,  but 
they  all  assist,  to  a  certain  degree,  in  holding  the  posterior  por- 
tion of  the  vertebral  column  in  the  median  plane.  The  crura 
of  the  diaphragm,  attached  to  the  bodies  of  the  vertebrae,  do 
not  oppose  the  action  under  consideration. 

In  the  above  brief  description  of  the  action  of  the  muscles 
which  antagonize  their  opposites  and  hold  the  spinous  proc- 
VOL.  II.,  n.  s.  21 
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esses  in  the  median  plane,  I  have  fallen  very  far  short  of 
mentioning  all  the  actions  of  these  muscles  which  have  this 
effect.  The  muscles  enumerated  are  called  into  action  in  nearly 
all  the  movements  of  the  body.  They  are  thrown  into  action 
in  standing,  in  locomotion,  and  in  the  performance  of  all  the 
considerable  movements  of  the  upper  extremities  and  of  the 
head.  They  are  active  in  respiration,  in  the  expulsive  move- 
ments of  the  thorax  and  abdomen,  and  in  the  flexion  and  ex- 
tension and  lateral  curving  of  the  trunk,  and  in  all  these  actions 
they  antagonize  each  other  in  pairs,  and  keep  the  spinous  proc- 
esses of  the  vertebral  column  in  the  median  plane. 

Moreover,  they  have  for  their  auxiliaries  many  powerful 
muscles  which  are  not  included  in  the  list  of  those  which  di- 
rectly connect  the  spinous  processes  with  the  shoulders,  the 
thoracic  and  abdominal  parietes,  and  the  hips. 

For  example,  the  rhomboidei  are  assisted  by  the  serratus 
magnus.  Mr.  Barwell  says,1  "  These  muscles  may  be  re- 
garded as  one  broad  fleshy  layer,  which,  arising  from  the  upper 
part  of  the  spine,  sweeps  round  and  embraces  the  back  and 
sides  of  the  chest ;  and  in  this  view  the  intervening  base  of 
the  scapula  is  to  be  considered  merely  as  an  intersection,  like 
the  semilunar  lines  in  the  abdominal  rectus."  The  rhom- 
boidei and  the  serratus  magnus  are  in  turn  assisted  by  the 
obliquus  externus,  which  may  be  considered  the  third  section 
of  one  broad  fleshy  layer  sweeping  round  from  the  spinous 
processes  of  the  upper  dorsal  region  to  the  hips,  Poupart's 
ligament,  and  the  linea  alba. 

For  other  examples,  the  latissimus  dorsi  is  assisted,  in  its 
action  on  the  spinous  processes  of  the  lumbar  region,  by  the 
sacro-lumbalis,  and  the  trapezius  is  assisted  in  its  action  on 
the  spinous  processes  of  the  dorsal  and  cervical  regions  by 
the  pectorales,  through  the  intervention  of  the  humerus  and 
scapula. 

The  ligaments,  aponeuroses,  and  fascire  attached  to  the 
••vertebral  column  may  be  divided  into  two  groups. 

The  first  group  includes  those  which  do  not  serve  to  con- 

1  Barwell,  op.  cit.,  p.  30. 
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nect  the  vertebral  column  with  the  shoulders,  thoracic  and 
abdominal  parietes,  and  hips. 

They  lie — 1,  between  contiguous  or  adjacent  vertebrae ;  2, 
between  the  vertebral  column  and  the  occipital  bone,  or  3, 
between  the  vertebral  column  and  the  pelvis. 

The  second  group  includes  those  which  connect  the  verte- 
bral column  with  the  thoracic  and  abdominal  parietes  and 
the  hips. 

They  are  the  vertebral  aponeurosis,  lumbar  aponeurosis, 
or  fascia,  ligaments  connecting  the  bodies  of  the  vertebrae  and 
the  ribs,  ligaments  connecting  the  transverse  processes  and 
the  ribs,  ligamentum  arcuatum  externum. 

The  lumbar  aponeurosis,  or  fascia,1  is  attached,  on  the  one 
hand,  to  the  spinous  processes  of  the  lumbar  vertebrae,  and, 
on  the  other  hand,  to  the  crest  of  the  ilium.  With  its  oppo- 
site, it  holds  the  spinous  processes  of  the  lumbar  vertebrae  in 
the  median  plane. 

The  vertebral  aponeurosis9  is  attached,  on  one  hand,  to 
the  spinous  processes  of  the  dorsal  vertebrae,  and,  on  the  other 
hand,  to  the  angles  of  the  ribs.  "With  its  fellow,  it  serves,  but 
less  effectively  than  the  lumbar  aponeurosis,  to  keep  the 
spinous  processes  of  the  dorsal  region  in  the  median  plane. 

The  ligaments  mentioned  serve  the  same  purpose  to  a  cer- 
tain degree.  Being  attached  to  the  transverse  processes,  and, 
therefore,  acting  at  a  disadvantage,  compared  with  the  apo- 
neurosis mentioned,  which  are  attached  to  the  spinous  pro- 
cesses, they  still  assist  in  holding  the  posterior  portion  of  the 
spinal  column  in  the  median  plane.  One  group,  the  liga- 
ments connecting  the  heads  of  the  ribs  with  the  vertebrae,  are 
attached  to  the  bodies  of  the  vertebrae,  but  so  far  back  that 
they  do  not  oppose  the  action  under  consideration. 

While  the  spinous  processes  of  the  vertebral  column  are 
leld  in  the  median  plane  of  the  trunk  by  the  strong  and  active 
ibrous  and  muscular  structures  which  are  attached,  on  one 

lu  Anatomy,  etc."  By  Henry  Gray,  Philadelphia,  1862,  p.  270,  fig. 
-60;  p.  285,  fig.  165. 

2  Gray,  op.  cit,  p.  274,  fig.  160. 
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hand,  to  the  posterior  portion  of  the  spinal  column,  and,  on  the 
other  hand,  to  the  shoulders,  the  thoracic  and  abdominal 
parietes,  and  the  hips,  the  anterior  portion  of  the  vertebral 
column  is  comparatively  free  from  fibrous  and  muscular  at- 
tachments. 

A  glance  at  the  subjects  in  the  dissecting  room,  where 
bodies  in  a  late  stage  of  dissection  are  often  divided  near  the 
dorso-lumbar  articulation,  or  an  inspection  of  the  thoracic  and 
abdominal  cavities,  after  evisceration  in  an  autopsy,  will  show 
the  anterior  portion  of  the  vertebral  column,  composed  of  the 
bodies  of  the  vertebrae,  almost  entirely  free  from  attachment, 
and  standing  out  prominently  from  the  mass  of  the  thoracic 
and  abdominal  parietes. 


The  muscles  attached  to  the  bodies  of  the  vertebrae  are  the 


nus,  psoas  parvus. 

The  fibrous  structures  attached  to  the  bodies  of  the  verte- 
brae are  the  following  : 

Anterior  common  ligament,  posterior  common  ligament, 
intervertebral  substance,  some  of  the  ligaments  connecting 
the  axis,  atlas,  and  occipital  bone,  ligaments  connecting  the 
heads  of  the  ribs  and  the  bodies  of  the  vertebrae,  ligamentum 
areuatum  internum,  iliac  fascia,  root  of  the  mesentery,  liga- 
mentum latum  pulmonis. 


a 

Section  op  Healthy  Chest  (Adams). 
Showing  the  position  of  the  body  of  a  vertebra  in  the  thoracic  cavity. 


Fig.  1. 


following :  longus  colli,  crura  of  the  diaphragm,  psoas  mag- 
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The  muscles  and  ligaments  above  enumerated  are  so  situ- 
ated, in  regard  to  their  direction  and  attachment,  that  they 
have  no  power  directly  to  keep  the  anterior  portion  of  the 
vertebral  column  in  the  median  plane  of  the  trunk. 

The  bodies  of  the  vertebrae  have  motion  upon  each  other 
by  the  intervention  of  the  intervertebral  substance.  They  are 
unlimited  in  lateral  motion,  except  by  the  intervertebral  sub- 
stance, the  anterior  and  posterior  common  ligaments,  their 
slight  visceral  and  costal  connections,  and  from  being  con- 
nected, by  their  pedicles,  with  the  posterior  portion  of  the 
vertebral  column,  the  component  parts  of  which  are  bound 
together  by  ligamentous  and  muscular  structures. 

When  the  median  plane  of  the  trunk  curves  to  the  right  or 
the  left,  under  the  vertical  pressure  which  is  the  direct  cause 
of  lateral  curvature,  their  freedom  from  control  allows  the 
bodies  of  the  vertebrae  to  fall  away  from  the  median  plane,  to 
the  right  or  the  left,  while  the  posterior  portions  of  the  column 
are  held  in  the  median  plane  by  their  muscular  and  fibrous 
attachments.  This  deportment  of  the  two  components  of  a 
vertebra,  its  anterior  and  posterior  portions,  is  rotation  in  the 
vertebra  as  a  whole. 

In  mechanics,  rotation  in  a  given  body  may  be  on  a  cen- 
tral axis,  a  peripheral  axis,  or  a  remote  axis. 

The  rotation  of  a  vertebra  in  lateral  curvature  is  rotation 
on  a  remote  axis. 

Fig.  2. 


Rotation  ox  a  Remote  Axis. 
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Considering,  first,  a  single  vertebra,  the  spinous  pro- 
cess describes  the  arc  of  a  smaller  circle  than  the  body 
of  the  vertebra.  Considering,  secondly,  the  vertebral  col- 
umn, the  spinous  processes  and  the  bodies  of  the  vertebrae 
curve,  together  with  the  median  plane,  toward  the  same 
side,  the  right  or  the  left,  as  the  case  may  be,  the  spinous 
processes  remaining  in  the  median  plane,  and  the  bodies  de- 
parting from  it. 


Rotation  on  a  Pe  rip  he  e  ax  Axis. 


If  the  rotation  were  on  a  peripheral  axis,  considering 
a  single  vertebra,  the  spinous  process  would  be  the  centre 
on  which  the  body  describes  an  arc.  Considering  the  ver- 
tebral column,  the  median  plane  would  be  stationary,  the 
bodies  would  curve  to  the  right  or  the  left  of  the  median 
plane,  and  there  would  be  no  curvature  in  the  line  of  the 
spinous  processes. 

If  the  rotation  were  on  a  central  axis,  considering  a  sin- 
gle vertebra,  the  spinous  process  and  the  body  would  de- 
scribe opposite  arcs  of  a  circle.  Considering  the  vertebral 
column,  the  bodies  and  the  spinous  processes  would  remain 
in  the  median  plane,  which  would  revolve  on  a  vertical 
axis  in  such  a  manner  that  the  spinous  processes  would  curve 
to  the  right  in  that  portion  of  the  plane  posterior  to  the 
axis  of  revolution,  and  the  bodies  would  curve  to  the  left 
in  that  portion  of  the  plane  anterior  to  the  axis  of  revolu- 
tion, or,  vice  versa,  the  processes  would  curve  to  the  left  and 
the  bodies  to  the  right,  a  condition  of  the  parts  different  from 
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what  is  found  in  lateral  curvature,  where  the  spinous  processes 
and  the  bodies  curve  together  to  the  right  or  the  left. 

Fig.  4. 


Rotation  ox  a  Central  Axis. 


The  production  of  rotation  on  the  theory  here  presented 
is  well  illustrated  by  a  preparation,  the  construction  and  ac- 
tion of  which  are  shown  in  the  Plate.  The  rod  is  made  of 
brass  tempered  by  the  hammer.  It  has  lateral  but  not  antero- 
posterior flexibility.  The  perforated  diaphragm  is  of  paste- 
board, and  is  glued  to  the  pedicles  and  laminae  of  the  vertebra 
in  such  a  way  as  not  to  interfere  with  the  rotatory  motion 
of  the  vertebrae  upon  each  other.  The  elastic  cords  are 
stationer's  elastics  used  in  filing  papers.  To  produce  lat- 
eral curvature  of  the  column,  with  rotation  of  the  vertebra?, 
the  knob  at  the  summit  of  the  apparatus  is  to  be  depressed. 
Double  curvature,  with  rotation  in  each  curve,  may  be  pro- 
duced by  confining  one  of  the  dorsal  vertebrae  with  the  silk 
check  loops,  and  depressing  the  knob  as  in  the  first  instance. 

The  explanation  here  proposed  answers  all  the  difficulties 
that  have  arisen  in  the  study  of  the  phenomena  of  rotation  in 
lateral  curvature. 

Rotation  occurs  in  all  forms  of  lateral  curvature  except  that 
caused  by  collapse  of  the  ribs  from  pulmonary  or  pleural  dis- 
ease. In  these  cases,  rotation  is  absent,  because  the  muscles 
attached  to  the  spinous  processes,  on  the  side  of  the  concavity, 
the  trapezius,  latissimus  dorsi,  rhomboidei,  and  serrati  postici, 
together  with  the  vertebral  aponeurosis,  all  have  their  points 
of  origin  and  insertion  respectively  approximated  by  a  col 
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lapse  of  the  chest  on  that  side,  and  the  spinous  processes 
move  toward  the  opposite  side,  together  with  the  bodies  of 
the  vertebrge,  and  rotation  is  annulled. 

The  turning  of  the  spinous  processes  toward  the  concavity 
in  the  primary  and  compensating  curves,  the  increase  and  di- 
minution in  the  degree  of  rotation  in  proportion  to  the  in- 
crease and  diminution  in  the  lateral  curvature,  are  phenomena 
which  readily  accord  with  the  explanation  proposed. 

The  structural  changes  which  take  place  in  lateral  curva- 
ture are  the  changes  which  might  be  expected  from  curvature 
accompanied  by  rotation  produced  in  the  manner  above  de- 
scribed. 

The  distinguishing  feature  of  the  explanation  of  rotation 
here  proposed  is  the  recognition  of  the  fact,  heretofore  over- 
looked, so  far  as  I  am  aware,  that  the  posterior  portion  of  the 
vertebral  column,  being  a  part  of  the  dorsal  parietes  of  the 
chest  and  abdomen,  is  confined  in  the  median  plane  of  the 
trunk,  while  the  anterior  portion  of  the  column,  projecting 
into  the  thoracic  and  abdominal  cavities,  and  devoid  of  lateral 
attachments,  is  at  liberty  to,  and  physiologically  does,  move  to 
the  right  and  left  of  the  median  plane. 

The  explanation  of  rotation  on  the  ground  that  the  ante- 
rior portion  of  the  column  has  expansibility,  and  the  posterior 
portion  compressibility,  depends  on  the  fact  that,  if  a  flexible 
column  is  bent,  its  component  parts,  if  movable  upon  each 
other,  will  rotate,  until  they  bring  into  the  concavity  that 
portion  of  the  column  which  offers  the  least  resistance  to  the 
bending,  a  fact  which  is  also  the  basis  of  that  explanation 
which  compares  the  spine  affected  with  lateral  curvature,  to 
a  blade  of  grass,  or  a  flat,  flexible  stick,  bent  in  the  direction 
of  its  width,  or  that  which  compares  it  to  a  strong,  elastic 
stick,  or  column,  pressed  at  both  extremities  more  strongly 
than  it  can  bear. 

Considering  the  proportionate  length  and  thickness  of  the 
spinal  column,  the  rotation  which  its  bodies  perform  is  too 
short,  and  sharp,  and  decided  to  be  produced,  either  by  the 
different  endowments  of  its  anterior  and  posterior  portions  as 
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to  the  physical  qualities  of  compressibility  and  expansibility, 
or  by  the  inclination  of  the  column  to  rotate  until  the  side 
which  opposes  least  resistance  to  the  bending  is  in  the  concav- 
ity of  the  curve. 

A  simple  test  will  throw  out  of  the  question  the  suggestion 
which  compares  the  spine  to  a  blade  of  grass,  or  a  flat,  flexible 
stick,  bent  in  the  direction  of  its  width.  Take  a  slip  of  card- 
board, one  half  inch  in  width,  cut  from  the  side  of  an  ordinary 
visiting  card.  If  an  attempt  be  made  to  bend  it  in  the  di- 
rection of  its  width,  it  will  rotate  either  to  the  right  or  the 
left.  Xow,  bend  the  slip  of  card  in  the  direction  of  its  thick- 
ness, giving  it  as  much  curvature  as  the  normal  spinal  column 
has  in  the  dorsal  region  in  the  anteroposterior  direction,  and, 
retaining  this  curve,  again  attempt  to  bend  the  slip  of  card  in 
the  direction  of  its  width.  It  will  be  seen  that  the  side  of  the 
card  which  corresponds  with  the  posterior  portion  of  the  spinal 
column,  or  with  the  spinous  processes,  rotates  toward  the  con- 
vexity, instead  of  toward  the  concavity. 

The  theory,  which  is  based  on  the  changes  which  take 
place  in  the  articulating  processes,  is  open  to  the  grave  objec- 
tion that  the  changes  in  question  are  found  only  in  confirmed 
cases,  while  rotation  is  incident  to  all  stages  of  lateral  curvature. 

The  theory  that  rotation  depends  on  abnormal  muscular 
contraction  seems  to  lead  inevitably  to  the  conclusion  that  the 
same  abnormal  muscular  contraction  is  the  cause  of  the  lateral 
curvature.  This  theory  differs  essentially  from  the  explana- 
tion presented  in  the  preceding  pages.  If  the  latter  is  gen- 
eralty  accepted  it  will  simplify  very  materially  the  question 
of  the  cause  of  lateral  curvature,  in  its  ordinary  form,  by 
rendering  it  more  than  probable  that  the  immediate  cause  of 
the  curvature  is  an  inability  to  support  the  superincumbent 
weight.  What  tissues  are  at  fault,  and  why  they  fail  at  a 
certain  point  of  development,  and  in  females  more  often  than 
in  males,  are  questions  which  are  not  included  in  the  subject 
of  this  paper. 

Rotation  has  been  thought  to  occasion  great  difficulty  in 
the  mechanical  treatment  of  lateral  curvature. 
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Dr.  Prince  says,  after  mentioning  the  effect  of  rotation  on 
the  ribs,1  "It  is  this  change  in  the  curvature  of  the  ribs  that 
constitutes  one  of  the  greatest  obstacles  to  the  restoration  of 
the  proper  form  in  confirmed  cases." 

Mr.  Little  says,3  "  This  abnormal  rotation  constitutes  the 
principal  obstacle  to  the  cure  of  severe  lateral  curvature." 

Bouvier 3  describes  rotation  as  existing  only  in  the  severe 
forms  of  curvature.  Mr.  Tamplin 4  supposed  that  it  occurred 
only  in  the  more  severe  cases,  and  Mr.  Brod hurst 5  states  that 
it  commences  as  soon  as  curvature  becomes  confirmed. 

The  treatment  of  lateral  curvature  is  indeed  beset  with 
difficulty,  not  so  much  from  the  presence  of  rotation,  however, 
as  from  the  fact  that  the  portion  of  "the  column  which  departs 
furthest  from  the  normal  position  cannot,  from  its  situation 
within  the  cavity  of  the  trunk,  receive  direct  mechanical 
support.  Lateral  curvature  has  a  resemblance  to  Pott's  dis- 
ease of  the  spine  in  that,  in  both  of  these  affections,  the  ante- 
rior portion  of  the  column  is  subject  to  a  departure  from  its 
normal  conditions.  In  one  case  the  vertebral  bodies  are 
carious  ;  in  the  other  they  are  thrown  out  of  their  normal  posi- 
tion :  in  the  one  case  the  caries  is  prolonged  and  extended 
by  the  weight  of  the  parts  above ;  in  the  other  case  the  de- 
viation is  directly  produced,  and  aggravated  by  the  same 
superincumbent  weight.  In  Pott's  disease  the  morbid  pro- 
cess is  arrested  by  transferring  the  injurious  weight  from  the 
anterior  and  diseased  portion  to  the  posterior  and  sound  por- 
tion of  the  spinal  column.  In  lateral  curvature  would  not  a 
degree  of  relief  be  afforded  by  a  similar  application  of  antero- 
posterior force,  by  which  a  part  of  the  weight  would  be  trans- 
ferred to  the  posterior  portion  of  the  spinal  column,  which  is 
prevented,  by  its  muscular  and  fibrous  attachments,  from  de- 
viating far  from  its  normal  position  ? 

1  "  Orthopaedics."  By  David  Prince,  M.  D.  Philadelphia,  1866,  p.  96. 

2  Op.  cit.,  p.  366.  3  See  Adams,  "Lectures,"  op.  cit.,  p.  119. 

4  "  Lectures  on  Deformities."  By  R.  W.  Tamplin.  Philadelphia,  1846, 
p.  262. 

6  "  Curvatures  of  the  Spine."  By  Bernard  E.  Brodhurst.  London, 
1864,  p.  59. 
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Mr.  President  and  Fellows  of  the  Academy : 

In  1670,  or  thereabout,  Newton  discovered  the  compound 
nature  of  white  light.  That  is,  he  found  that  when  a  beam  of 
pure  sunlight  is  allowed  to  pass  through  a  prism  it  undergoes 
two  changes.  First,  the  direction  is  altered,  or  the  rajs  are 
refracted  ;  and,  secondly,  it  is  no  longer  white  light  but  broken 
up  into  seven  distinct  colors,  each  merging  imperceptibly  into 
the  other,  and  ranged  in  the  following  order:  red,  orange, 
yellow,  green,  blue,  indigo,  and  violet. 

According  to  modern  science  the  reason  for  this  order  of 
colors  is  found  in  the  theory  that  luminous  bodies  impart 
to  the  ether  waves  of  different  lengths,  and  while  passing 
through  a  prism  the  short  waves  are  most  retarded  and  the 
long  ones  least.  Now,  violet  light  is  composed  of  short  waves 
and  red  light  of  long  ones.  Therefore  the  violet  is  most  re- 
tarded or  bent,  while  the  red  pursues  almost  a  straight  course 
through  the  glass.  The  sed  and  violet  are  consequently  at 
each  extreme  of  the  spectrum,  while  the  other  colors  arrange 
themselves  according  to  their  comparative  wave  lengths. 

In  1802  Dr.  Wollaston  of  England  announced  that  the  solar 
spectrum  was  not  a  continuous  one,  but  was  interrupted  by  a 
great  many  very  fine,  dark  lines.  Some  years  later  (1812)  a 
German  physicist,  Frauenhofer,  investigated  the  character  and 
positions  of  these  remarkable  lines  and  found  them  to  be  con- 
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stant  and  invariable  in  location.  To  the  most  prominent  he 
applied  the  first  eight  letters  of  the  alphabet,  A,  B,  C,  etc., 
and  to-day  we  speak  of  Franenhofer  line  B  or  E,  or  any 
particular  one,  to  denote  the  region  of  the  spectrum  to  which 
we  wish  to  call  attention.    (See  Fig.  1.) 

The  significance  of  these  lines  remained  a  secret  until 
1814,  when  Kirchhoff,  in  Heidelberg,  made  the  startling  an- 
nouncement that  they  were  due  to  the  absorption  of  certain 
rays  by  the  atmosphere  surrounding  the  sun.  He  showed 
that  if  a  metal  be  made  incandescent  and  its  light  passed 
through  a  prism  there  would  appear  a  number  of  bright  lines 
in  the  spectrum,  corresponding  in  position  to  some  of  the 
dark  ones  of  the  solar  spectrum.  Take,  for  example,  the 
metal  sodium  or  any  of  its  compounds,  and,  placing  a  small 
quantity  upon  the  end  of  a  platinum  wire,  subject  it  to  the 
flame  of  a  spirit  lamp ;  immediately  the  entire  flame  is  yellow 
with  the  incandescent  sodium  vapor.  Permit  the  light  from 
this  vapor  to  pass  through  a  prism,  and  we  will  see  a  very 
fine,  bright  yellow  line  running  vertically  across  the  spectrum 
in  the  yellow. 

Having  noted  the  exact  position  of  this  line,  remove  the 
sodium  flame  and  substitute  a  beam  of  sunlight.  The  beau- 
tiful full  spectrum  now  appears,  and  just  exactly  where  the 
yellow  line  of  sodium  existed  is  situated  the  dark  Frauenhofer 
line  D.  Here,  then,  was  a  striking  coincidence  of  location, 
and,  regarding  the  phenomenon  as  something  not  to  be  over- 
looked, Kirchhoff  at  first  theorized  and  subsequently  proved 
the  dark  line  at  D  in  the  solar  spectrum  and  the  bright  line  at 
D  in  the  spectrum  of  incandescent  sodium  to  be  identical, 
due  in  each  case  to  the  presence  of  the  vapor  of  the  metal 
sodium.  This  is  the  way  he  arrived  at  the  conclusion :  he 
first  saw  that  in  the  light  of  the  sun  the  D  line  was  dark 
while  the  glowing  sodium  gave  a  bright  line.  The  thought 
occurred  to  him  that  the  conditions  were  reversed,  and  he  pro- 
ceeded to  experiment  accordingly;  and,  without  going  too 
much  into  details,  finally  established  the  fact  that  when  the 
metal  is  itself  luminous,  or  the  source  of  light,  the  lines  in 
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the  spectrum  will  be  bright,  but  if  the  source  of  light  be  beyond 
the  vapor  of  the  metal  the  lines  will  be  dark.  In  other  words, 
if  we  volatilize  sodium  in  front  of  a  bright  flame  and  cause 
the  light  from  the  flame  to  pass  through  the  vapor  before  en- 
tering the  prism  the  sodium  line  is  reversed,  it  is  dark.  And 
so  for  other  metals.  Upon  these  experiments  is  based  the 
present  theory  regarding  the  constitution  of  the  sun.1 

The  delicacy  of  spectrum  analysis  in  detecting  metals  va- 
ries with  different  ones.  Of  sodium  ^^^^^^  of  a  grain 
will  bring  out  the  bright  line  at  D.  Of  lithium  ^^oVoinF 
and  of  calcium  t/o-ot.ttoo-  °^  a  gr^in  is  sufficient  to  produce 
the  characteristic  effect. 

It  has  been  for  some  time  observed  that  if  the  beam  of 
light  employed  were  permitted  to  pass  through  a  colored  fluid, 
before  or  after  entering  the  prism,  certain  marked  changes 
were  invariably  manifest  in  the  spectrum.  First,  the  most 
refrangible  end  (violet  and  blue)  is  entirely  absorbed,  and,  sec- 
ondly, one  or  more  isolated  dark  bands  of  absorption  are  seen 
in  the  other  colors,  the  same  coloring  matter  giving  definite 
and  invariable  absorption. 

Yery  naturally  physiologists  caught  the  idea,  and  soon  re- 
sorted to  spectrum  analysis  in  the  cases  of  the  colored  animal 
fluids,  blood,  bile,  and  urine. 

A  brief  description  of  the  spectroscope  and  a  few  words 
concerning  its  technology  are  in  place  at  this  stage. 

Spectroscopes  are  of  various  patterns  and  degrees  of  com- 
plication. A  convenient  form  is  made  by  Browning,  of  Lon- 
don. There  is  a  narrow  slit,  regulated  by  a  screw,  through 
which  the  beam  of  light  is  admitted  to  the  collimator  tube. 
At  the  other  end  of  this  tube  is  a  convex  lens,  which  collects 
the  rays  and  sends  them  parallel  to  the  prism.    Here  they  are 

1  That  it  is  an  intense  mass  of  luminous  matter  in  whose  composition 
the  metals  play  certainly  an  important  part,  and,  beiDg  constantly  volatilized 
by  the  great  heat,  are  present  in  the  atmosphere  of  the  planet,  and  absorb 
certain  rays  according  to  the  law  established  by  Kirchhoff,  that  metals  in  a 
gaseous  state  are  opaque  to  those  rays  which  they  themselves  are  capable  of 
emitting  when  incandescent. 
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bent  and  broken  up  into  the  various  colors,  and  are  finally 
collected  and  magnified  in  the  observing  telescope.  The  ob- 
serving telescope  is  arranged  in  sncb  a  manner  as  to  allow  of 
its  rotation  horizontally  around  the  stand.  This  movement 
brings  the  different  parts  of  the  spectrum  successively  into 
view.  The  eye-piece  is  provided  with  two  very  small  wires 
crossed  in  the  centre  of  the  field.  These  wires  are  a  portion 
of  the  measuring  apparatus.  "When  the  position  of  a  line  or 
band  is  to  be  ascertained,  the  point  of  decussation  of  the  wires 
is  placed  exactly  over  the  object  in  such  a  manner  that  the  re- 
entering angles  shall  be  equally  divided  by  it.  Reference  is 
now  made  to  a  graduated  scale  upon  the  circular  top  of  the 
stand  and  to  a  vernier  scale  sliding  upon  it  and  attached  to  the 
observing  telescope.  The  position  of  the  sun  lines  having  been 
previously  determined,  it  is  easy  to  ascertain  the  location  of 
absorption  lines.  Yierordt,  a  writer  upon  absorption  spectra, 
proposes  a  very  simple  and  convenient  measuring  method.1 
He  considers  the  spaces  between  the  fixed  lines,  A,  B,  C,  etc., 
as  divided  into  one  hundred  equal  parts,  and  then  indicates 
the  position  of  an  absorption  band  by  the  expression  of  its 
distance  from  any  one  of  them.  As  C  50  D.  But  I  fail  to 
see  the  use  of  writing  "D."  So,  with  the  exception  of  writing 
the  following  letter,  this  method  will  be  employed  in  this  paper. 

I  propose  to  speak  of  the  fluids  separately,  and  in  the  fol- 
lowing order :  Blood,  Bile,  Urine. 

1  Die  Anicendung  des  Spectralapparates  zur  Photometrie  der  Absorp- 
tionspectren.    Tubingen,  1873. 

There  are  several  other  scales  in  use,  but  they  require  an  additional 
tube  than  is  possessed  by  the  simple  instrument  already  described.  In 
this  tube  there  is  a  scale  photographed  upon  glass  and  so  adjusted  and 
illuminated  that  it  is  seen  with  the  spectrum.  This  extra  attachment  in- 
volves greater  expense,  and  I  must  say  that  I  have  found  the  method  de- 
scribed in  the  text  to  be  perfectly  satisfactory  for  physiological  work. 

See  "  A  New  Method  of  Determining  the  Position  of  Absorption  Bands," 
etc.  By  J.  C.  Dalton,  M.  D.  Trans.  New  York  Academy  of  Medicine, 
1874. 

"  On  a  Definite  Method  of  Qualitative  Analysis  of  Animal  and  Vegeta- 
ble Coloring  Matters."  By  H.  C.  Sorby.  Philosophical  Magazine  (4th 
Series),  XXXIV. 
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Blood. 

The  coloring  matter  of  the  blood  has  been  given  a 
number  of  different  names  within  the  last  ten  years,  which 
has  created  considerable  confusion,  particularly  among  those 
who  are  not  especially  interested  in  physiological  chemistry, 
and  have  not  followed  the  discussions  on  the  subject.  "We  see 
it  called  hsematin,  hsematoin,  hematosin,  cruorine.  haemato- 
crystalin,  hsemoglobulin  and  haemoglobin.  Berzelius  sug- 
gested the  term  haematoglobin.  Hemaglobin  is  employed  by 
Hoppe-Seyler  and  the  Germans,  and  will  be  used  in  this  paper. 
Of  some  of  the  others  we  shall  say  more  further  on. 

Hcemoglolin  has  the  chemical  composition  C64.2H7.2031.6 
N16Fe.43S.7,  and  is  a  crystallizable  substance.  It  was  first  ob- 
tained pure  by  Kolliker 1  in  1849  from  the  blood  of  the  dog 
and  fishes,  and  very  soon  afterward,  1851,  by  Funke2  in  the 
blood  of  man  and  the  horse.  The  crystals  are  procured  with 
variable  success  in  different  animals.  The  blood  of  dogs  and 
guinea-pigs  seems  to  yield  them  with  greater  certainty.  They 
possess  the  same  spectroscopic  properties  as  a  watery  solution 
of  blood,  which  is  much  easier  to  obtain. 

Pure  defibrinated  blood  is  perfectly  opaque  in  any  appre- 
ciable volume,  and  is  not  suitable  for  spectroscopic  work.  But, 
when  a  small  quantity  of  water  is  added,  the  corpuscles  are 
deprived  of  their  coloring  matter,  which  is  perfectly  soluble  in 
water,  and  what  is  left  of  the  albuminous  corpuscle  is  practi- 
cally transparent ;  so  that  we  now  have  a  tolerably  pure  solu- 
tion of  haemoglobin  more  or  less  translucent  according  to  the 
degree  of  dilution. 

Suppose  we  take  a  cubic  centimetre  of  pure  defibrinated 
ox-blood,  and,  diluting  it  with  an  equal  volume  of  water,  place 
it  before  the  slit  of  the  spectroscope.  We  shall  find  every- 
thing dark  with  the  exception  of  a  narrow  band  of  bright  red. 
^Vhile  the  eye  is  still  at  the  instrument  add,  very  gradually, 
more  water,  and  observe  the  remarkable  change.    By  degrees 

1  "Microscopical  Anatomy."    Philadelphia  Ed.,  1854,  p.  714. 

2  "  De  Sanguine  Venje  Lienalis."    Lipstadt,  1851. 
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the  red  band  grows  wider,  then  the  orange  appears.  A  very 
slight  additional  dilution  will  permit  the  green  rays  to  pass, 
and  now  the  appearance  is  that  represented  in  Fig.  3  of  the 
chart.  The  red,  orange,  and  a  portion  of  the  yellow  showing 
at  one  extremity  of  the  spectrum,  and  a  dark,  broad  band, 
with  its  edges  well  defined,  separated  from  the  darkness  of  the 
other  extremity  by  a  band  of  green  light.  The  position  of 
this  band  would  be  indicated  by  saying  that  it  commenced  at 
about  D  and  extended  to  about  E  10.  (The  position  of  all 
absorption  bands  is  more  or  less  affected  by  concentration  of 
the  solution  and  the  thickness  of  the  layer  through  which  the 
light  has  to  pass.)  This,  then,  is  the  spectrum  of  what  we 
should  call  a  pretty  concentrated  mixture  of  blood. 

Proceeding  now  to  dilute  with  water,  very  carefully,  an- 
other change  will  take  place.  Gradually  the  light  appears  in 
the  rest  of  the  green  and  the  beginning  of  Hue.  But  note  the 
singular  operations  at  work  in  the  broad  dark  band.  It  has 
been  divided  by  a  strip  of  yellowish  green  and  now  we  have 
two  absorption  bands.  The  first  narrow,  dark  with  sharp  cut 
edges  situated  at  the  right  of  D  /  the  second  broader,  its  bor- 
ders blurred  and  placed  just  on  the  left  of  E.  This  is 
the  characteristic  spectrum  of  oxygenated  haemoglobin,  that  to 
which  Hoppe-Seyler  first  called  attention.1  {See  Figure  4, 
chart.) 

It  is  possible  to  carry  the  dilution  to  a  surprising  extent 
before  these  bands  disappear.  As  water  is  further  added  the 
entire  spectrum  gradually  clears  up,  interrupted  only  by  the 
very  indistinct  and  shadowy  remains  of  the  two  original  bands. 
And  it  is  interesting  and  important  to  observe  the  greater 
persistence  of  the  first,  for  when  its  mate  has  quite  vanished 
it  is  still  to  be  seen. 

Hoppe-Seyler  thought  that  these  phenomena  would  be  of 
great  assistance  in  ascertaining  the  nature  of  the  coloring  mat- 
ter and  enable  him  perhaps  to  follow  it  through  its  decompo- 
sitions to  the  bile  and  urine,  the  color  of  which  fluids  have  been 
thought  to  be  due  to  altered  haemoglobin. 

1  "  Yirchow's  Archiv,"  xxiii.,  1862,  p.  446. 
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He  found  that  alkaline  carbonates  and  caustic  ammonia 
did  not  affect  the  spectrum,  that  is,  did  not  alter  the  haemo- 
globin, but  that  acids  and  fixed  caustic  alkalies  decompose  it 
with  an  accompanying  change  in  the  spectrum ;  but  more  of 
this  hereafter. 

Prof.  Stoke?,1  of  England,  attracted  by  Hoppe-Seyler's 
paper,  pursued  another  path  of  enquiry. 

So  much  having  been  said  about  the  difference  in  color 
between  arterial  and  venous  blood  being  due  in  the  one  case 
to  the  presence  of  oxygen  and  in  the  other  to  its  absence, 
he  sought  the  aid  of  the  spectroscope  in  the  matter  and  per- 
formed the  following  experiments : 

Taking  a  solution  of  ox-blood  which  showed  the  two  bands, 
(Fig.  4)  he  desired  to  find  out  whether  they  were  in  any  way 
due  to  the  presence  or  absence  of  oxygen.  He  therefore  added 
reducing  agents  which  would  appropriate  any  free  oxygen  in 
the. solution.  Ferrous  sulphate,  to  which  a  little  tartaric  acid 
had  been  added  and  then  made  alkaline  with  ammonia,  was 
generally  employed.  (The  agent  was  to  be  used  with  an  alka- 
line fluid  and  the  tartaric  acid  is  put  in  to  prevent  a  precipita- 
tion of  ferrous  carbonate.)  When  a  little  of  such  a  deoxidizing 
substance  is  added  to  our  blood  solution  the  first  thing  noticed 
is  a  darkening  of  color,  recalling  the  hue  of  venous  blood.  But 
for  us  the  most  important  change  has  occurred  in  the  spectrum. 
Placing  the  altered  blood  before  the  slit  of  the  spectroscope 
we  are  confronted  with  a  remarkable  change.  Our  pair  of 
distinct  bands  have  disappeared,  and  a  single,  dim,  broad 
band  is  seen  commencing  at  about  D  10  and  extending  to 
D  90.  The  spectrum  has  also  become  visible  as  far  as  G. 
(Fig.  5,  chart.) 

Stokes  reasoned  that  this  must  be  the  spectrum  of  reduced 
blood.  The  proof  was  simple.  Shake  the  solution  with  air 
and  ascertain  whether  the  single  band  will  give  place  to  the 
original  two.  It  does,  and  the  reduction  and  oxygenation 
may  be  repeated  until  the  color  of  the  reagent  begins  to  inter- 
fere with  that  of  the  blood.    It  was  ascertained  that  these 


1  Proceedings  Eoyal  Society,  vol.  xiii.,  1864. 
VOL.  II.,  n.  s.  22 
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changes  were  not  due  to  the  color  of  the  reagent  employed,  as 
others  perfectly  colorless  gave  the  same  result. 

Stokes  also  found  that,  if  a  full  bottle  of  oxygenated  blood 
solution  be  tightly  stopped  and  set  aside  for  about  twenty-four 
hours,  at  the  end  of  that  time  the  color  will  have  changed  to 
that  of  our  reduced  haemoglobin,  and  the  same  change  in  the 
spectrum  will  have  been  effected.  Agitation  with  air  will  re- 
store the  red  color  and  the  bands  of  oxygenated  haemoglobin. 

These  phenomena  are  very  interesting,  and  are  indeed,  as 
proved  by  Prof.  Stokes,  the  analogues  of  what  takes  place  in 
the  blood  in  the  living  body.  The  aerated  haemoglobin  repre- 
sents arterial  blood,  and  reduced  haemoglobin  venous. 

Stokes's  conclusion  is  "  that  the  coloring  matter  of  the  blood 
is  capable  of  existing  in  two  states  of  oxidation,  distinguish- 
able by  a  difference  in  color  and  a  fundamental  difference  in 
their  action  on  the  spectrum.  It  may  be  made  to  pass  from 
the  more  or  less  oxygenated  state  by  suitable  reducing  agents, 
and  recover  its  oxygen  again  from  the  air." 

But  it  is  important  to  mention  here  that  venous  blood  as 
it  exists  in  the  circulation  does  not  give  the  spectrum  of  ve- 
nous haemoglobin.  Dr.  Sharpey,  of  London,  has  demonstrated 
this  fact,  and  we  have  repeated  his  experiments.  In  order  to 
demonstrate  this  it  is  of  course  necessary  to  render  the  blood 
transparent ;  but  the  addition  of  water  is  equivalent  to  aera 
tion.  Therefore  we  must  employ  water  from  which  all  the 
air  has  been  expelled  by  boiling  in  vacuo. 

A  glass  syringe  having  been  filled  with  this  water  the  noz- 
zle is  inserted  into  a  vein  and  a  few  drops  of  blood  drawn  up. 
The  solution  thus  contained  in  the  glass  cylinder  is  placed  be- 
fore the  spectroscope  for  examination.  And  as  before  stated 
venous  blood  under  normal  conditions  gives  the  two  bands  of 
oxygenated  haemoglobin.  This  is  only  another  of  the  wise  ar- 
rangements of  Nature  where  she  provides  against  sudden  ar- 
rests of  respiration  proving  instantaneously  fatal.  These  ex- 
periments prove  that  there  is  sufficient  oxygen  in  venous  blood 
to  bear  another  circuit  or  so  and  to  meet  the  demands  of  nutri 
tion.    But  suppose  oxygen  is  prevented  entering  the  lungs  foi 
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a  longer  time,  or  is  permanently  prevented  or  is  displaced  from 
the  blood  by  other  gases,  what  should  be  the  condition  of  ve- 
nous and  even  arterial  blood  regarding  oxidation  then  ?  Under 
such  influences  it  has  been  found  to  be  completely  deoxidized 
and  to  correspond  spectroseopically  with  Stokes's  reduced  hae- 
moglobin. (Except  in  case  of  displacement  by  some  gases, 
where  we  have  other  characteristic  spectra.)  Of  course  after 
the  residual  air  has  been  exhausted  from  the  lungs  the  arterial 
blood  will  not  differ  from  the  venous.  In  fact  all  of  these 
phenomena  may  be  studied  upon  the  living  animal  with  the 
circulating  blood.  We  have  simply  to  employ  a  transparent 
living  membrane,  such  as  the  web  of  the  frog's  foot,  in  the 
place  of  our  blood  solution.  Then,  although  the  picture  is 
somewhat  indistinct  and  mottled,  on  account  of  the  inter- 
ruption of  the  light  by  the  tissues,  the  haemoglobin  bands  are 
easily  discerned,  and,  what  is  still  more  important,  give  place 
to  the  single  reduced  band  if  respiration  is  arrested. 

A.  Schmidt1  has  found  that  destruction  of  the  medulla  ob- 
longata and  death  by  blows  upon  the  head  will  enable  one  to 
see  the  broad  band  of  reduced  haemoglobin  in  the  blood  of  the 
animal.  These  are  only  modes  of  suspending  respiration  while 
the  circulation  is  still  maintained. 

It  is  evident,  then,  that  the  blood  in  passing  through  the 
lungs  is  oxygenized  and  afterwards  loses  this  oxygen.  How 
rand  where  does  this  latter  change  take  place? 

We  have  already  seen  that  it  will  ■  occur  in  a  solution  of 
blood  which  is  simply  allowed  to  remain  at  rest  protected  from 
the  air,  and  Schmidt,  in  the  course  of  experiments  just  alluded 
to,  with  a  view  of  determining  the  reducing  power  of  different 
tissues  upon  blood,  gives  the  following  results  : 

If  he  exposed  a  muscle  of  a  frog  in  blood  outside  of  the 
body  and  produced  continuous  tetanus,  the  oxygen  was  disas- 
sociated quicker  than  by  muscle  at  rest,  but  not  so  rapidly  as 
by  a  dead  muscle.  Brain  and  liver  substance  reduced  a  wa- 
tery solution  very  rapidly,  the  solution  being  at  0°  C.  The 
phenomena  presented  by  the  full  bottle  show  that  the  blood 
1  "  Centralblatt,"  146. 
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itself  contains  substances,  the  nutritious  matters,  which  have  a 
great  affinity  for  oxygen  but  are  not  capable  of  appropriating  it 
so  rapidly  as  the  coloring  matter,  and  must  needs  be  in  longer 
contact  with  it  in  order  to  be  oxidized.  And  the  experiments 
of  Schmidt  demonstrate  that  .the  tissues  are  capable  of  pro- 
ducing the  same  change.  In  the  haemoglobin  oxygen  is  in  a 
state  of  physical  admixture,  in  the  other  ingredients  of  the 
blood  and  in  the  tissues  it  is  chemically  combined. 

That  oxygen  is  very  loosely  combined  with  haemoglobin  is 
shown  by  the  displacing  power  of  various  gases  upon  oxygen- 
ated blood,  and  by  the  results  of  submitting  it  to  the  air  pump.1 

Spectroscopic  Effects  of  Gases  and  Keagents  upon  Blood. 

Carbonic  Oxide,  CO. — When  a  stream  of  this  gas  is  passed 
through  aerated  blood  the  oxygen  is  displaced  and  the  car- 
bonic oxide  unites  with  the  coloring  matter  in  equal  volume. 

Before  the  spectroscope  carbonic  oxide  blood  shows  very 
interesting  peculiarities.  We  have  two  about  equally  wide 
and  dark  bands  situated  in  the  yellow  between  D  and  E.  To 
the  unpractised  eye  they  might  seem  identical  with  the  bands 
of  oxy -haemoglobin.  But  these  latter  do  not  bear  so  close  a 
resemblance  to  each  other  as  those  now  under  consideration, 
and  are  situated  farther  toward  the  blue. 

The  distinguishing  feature  of  the  carbonic  oxide  bands, 
however,  is  to  be  found  in  their  behavior  with  both  reducing 
and  oxidizing  agents. 

Neither  of  these  affect  them.  But,  if  the  solution  be  al- 
lowed to  stand  for  several  days  at  an  ordinary  temperature, 
these  bands  disappear  and  the  broad  band  of  reduced  haemo- 
globin is  substituted. 

Hoppe-Seyler  first  showed  that  blood  in  combination  with 
carbonic  oxide  would  not  be  affected  by  reducing  agents,  and 
Dr.  Gamgee2  found  that  carbonic  oxide  would  produce  the 

1  It  has  been  found  that,  when  blood  is  subjected  to  the  air-pump,  its  col- 
oring matter  will  be  deprived  of  its  oxygen  when  the  pressure  falls  to  about 
twenty-five  millimetres  of  mercury. 

2  "Medical  Times  and  Gazette,"  1866,  p.  325. 
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same  bands  after  reduction  had  been  accomplished  and  even 
in  presence  of  an  excess  of  the  reducing  agent.  He  further 
pointed  out  that  poisoning  by  carbonic  oxide  or  charcoal  fumes 
invariably  produces  carbonic  oxide  blood. 

Nitrogen  Monoxide,  N"20  (Laughing-gas). — The  effect  of 
this  gas  upon  blood  is  to.  produce  an  intense  red  color.  There 
is,  however,  no  change  in  the  spectrum,  and  reducing  agents 
will  cause  the  broad  band  of  Stokes  to  appear. 

Carbonic  Acid  Gas,  C02,  simply  displaces  the  oxygen  and 
shows  the  spectrum  of  reduced  blood. 

Poisons. 

Preyer  has  experimented  upon  blood  with  a  great  variety 
of  reagents,  with  most  of  which  he  obtained  characteristic 
spectra.  It  is  only  necessary  to  mention  a  few  to  show 
that  we  have  a  valuable  aid  in  the  spectroscope  in  detect- 
ing these  agents.  (Harley  1  also,  it  may  be  mentioned,  has 
published  a  detailed  account  of  researches  in  this  direction, 
but  with  no  particular  reference  to  the  spectroscope.) 

Nitrites. — We  are  indebted  to  Gamgee2  for  very  interest- 
ing reports  of  the  action  of  this  class  of  substances  upon  the 
blood.  He  found  that  "  all  nitrites  except  that  of  silver  show 
some  crystalline  form,  color,  and  spectrum."  The  blood  as- 
sumes a  chocolate  hue  under  their  influence,  the  two  oxy- 
hemoglobin bands  becoming  very  faint  and  another  appearing 
at  0.  Ammonia  causes  the  two  bands  to  grow  more  distinct, 
and  two  entirely  new  ones  (making  three)  to  show  themselves 
in  the  orange,  the  blood  at  the  same  time  resuming  its  red 
3olor. 

Oxidizing  and  reducing  agents  act  perfectly  with  nitrite- 
3lood.  The  reducing  agent  first  restores  the  normal  oxy-haemo- 
*lobin  spectrum  and  then  induces  that  of  deoxidized ;  seem- 
ng  to  show  that  the  nitrate  superoxygenated  the  blood. 

Nitrites  so  affect  blood  as  to  enable  it  to  resist  the  action  of 
carbonic  oxide.    But  the  loose  oxygen  is  not  destroyed  or  dis- 

1  "  Proceedings  of  the  Koyal  Society,"  vol.  xiii.,  p.  157. 

2  "  Philosophical  Transactions,"  1868,  p.  589. 
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pelled ;  it  appears  to  be  "  simply  affected  in  an  unknown 
manner."  Gamgee  founds  this  statement  upon  the  behavior 
of  nitrite-blood  with  reducing  agents ;  as  we  have  just  seen, 
they  first  restore  the  spectrum  of  oxy-haemoglobin  before  in- 
ducing the  reduction,  without  the  aid  of  atmospheric  air. 

Quantitative  Spectroscopic  Analysis  of  Hcemoglobin. — We 
have  seen  that  blood  gradually  diluted  before  the  slit  of  the 
spectroscope  permits  first  the  red  and  next  the  green  light  to 
pass  (Figs.  2  and  3).  It  has  been  found  by  Preyer,1  to  whom 
we  owe  so  much  in  this  department  of  physiological  chemistry, 
that  the  degree  of  dilution  which  allows  the  green  to  show  it- 
self is  so  constant  that  a  sufficiently  accurate  method  of  quan- 
titative analysis  of  haemoglobin  can  be  based  upon  it.  The 
process  is  as  follows : 

A  concentrated  solution  of  a  known  weight  of  haemoglobin 
crystals  is  placed  in  a  glass  chamber  with  parallel  sides  which 
are  one  centimetre  apart.  This  chamber  or  "  haematinome- 
ter  "  is  now  placed  before  the  slit  of  the  instrument,  and  the 
light  allowed  to  pass  through.  Then  proceed  very  carefully  to 
add  distilled  water  from  a  finely  graduated  burette,  and  stop 
the  moment  green  light  begins  to  show.  Observe  the  width  of 
the  slit  and  the  position  of  the  light.  The  solution  now  con- 
tains a  percentage  of  haemoglobin,  which  will  always  be  the 
same  under  the  same  conditions.  Let  K  represent  this  per- 
centage. 

Now,  if  we  wish  to  estimate  the  percentage  of  coloring- 
matter  in  a  specimen  of  blood,  we  have  only  to  repeat  the 
above  process.  First,  be  sure  that  the  conditions  as  to  the 
light  and  width  of  slit  are  the  same.  Then  take  a  measured 
quantity  of  the  blood,  agitate  it  well  with  air,  and  dilute  it 
with  a  small  measured  volume  of  water.  This  blood  solution 
is  then  placed  in  the  "  haematinometer "  before  the  slit  and 
further  diluted  with  water  from  the  graduated  burette  until 
the  green  begins  to  come  through.  Now  we  have  arrived  at 
the  point  reached  in  the  first  experiment.  A  little  mathemat- 
ical calculation  only  remains  to  ascertain  the  result,    k  =  the 

1  "Die  Blutkrystalle,'1  Jena,  1871,  p.  121. 
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percentage  of  haemoglobin  present  under  the  given  conditions. 
Let  the  total  quantity  of  water  added  =  w,  and  the  amount 
of  blood  employed  =  b.    Then  we  shall  have  the  equation  : 

x  =  Jc^p 

Decomposition  Products  of  Hemoglobin. 

The  coloring  matter  of  the  blood  is  subject  to  spontaneous 
decomposition,  in  the  body  and  out  of  it.  These  decomposi- 
tion products  can  also  be  produced  by  treating  haemoglobin 
or  blood  with  certain  reagents. 

Those  best  known  and  which  give  definite  spectra  are :  1, 
Haematin  ;  2,  Haematoin ;  3,  Methaemoglobin ;  and  4,  Haema- 
toidin.    We  shall  study- them  in  the  order  enumerated. 

H/f,matin.— C96HmQ18N12Fe3. 

Caustic  Potassa. — If  a  solution  of  haemoglobin  or  blood 
be'  treated  with  caustic  potassa  the  color  becomes  brownish 
and  in  its  spectrum  we  have  a  dim  broad  absorption  band 
commencing  at  (750  and  extending  to  D  40  (see  Fig.  6,  chart). 

This  is  haematin.  It  is  an  important  fact  that  this  sub- 
stance is  capable  of  oxidation  and  reduction.  The  spectrum 
just  described  is  that  of  oxygenated  haematin.  Add  a  small 
quantity  of  the  reducing  agent,  and,  once  more  examining  the 
spectrum,  observe  what  has  taken  place.  The  shadowy  broad 
band  has  gone  and  the  green  and  blue  rays  are  much  less  ob- 
structed. The  most  striking  change,  however,  is  the  appear- 
ance of  two  entirely  new  bands,  the  first  situated  at  D  30,  and 
the  second  on  the  left  of  E.  Both  are  very  black  and  remind 
us  at  once  of  the  bands  of  oxygenated  haemoglobin.  But  a  lit- 
tle attention  will  show  that  they  are  placed  further  to  the  right, 
and  another  point  of  distinction  is  that  the  first  band  of  re- 
duced haematin  is  the  broadest  and  appears  distinct  before  the 
second  has  begun  to  show  itself  (Fig.  7,  chart).  By  agitating 
the  reduced  solution  with  atmospheric  air  these  bands  will 
disappear  and  the  single  one  of  oxy-haematin  will  return. 
Haematin  produced  by  this  means  was  called  by  Stokes  "  al- 
kaline haematin  "  to  distinguish  it  from  the  products  by  acids. 
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But  it  has  been  shown  by  Prejer  that  the  "  acid  hsematin  " 
of  Stokes  is  not  hsematin,  but  an  entirely  new  substance 
which  he  calls  Hcematoin. 

Caustic  Ammonia. — Hoppe-Seyler  describes  haemoglobin 
as  unaffected  by  this  reagent,  but  we  have  found  it  capable  of 
producing  hsematin.  It  is  true  that  the  spectrum  is  not  very 
decided  in  the  oxygenated  state,  but  reducing  agents  render 
the  proof.  We  have  found  that  a  solution  of  blood  treated 
with  caustic  ammonia  placed  before  the  slit  of  the  spectro- 
scope will  not  give  any  well-marked  band,  but  simply  ab- 
sorption of  the  refrangible  end  of  the  spectrum  up  to  E. 
Treated  with  a  reducing  solution  the  two  black,  sharp-cut 
bands  of  reduced  heematin  immediately  appear,  and  what  is 
important  they  can  be  banished  by  agitation  and  made  to  re- 
appear at  pleasure  by  again  reducing  them. 

Alkaline  Carbonates. — Regarding  the  action  of  these  sub- 
stances we  must  again  differ  from  Hoppe-Seyler,  and  agree  with 
Burdon  Sanderson1  and  Stokes  that  they  determine  the  produc- 
tion of  hagmatin.  Their  action  is  not  so  rapid,  requiring  a 
day  or  two,  nor  is  the  first  spectrum  like  that  of  either  of  the 
preceding.    The  reduced  spectrum  is,  however,  the  same. 

We  treated  a  solution  of  sheep's  blood  with  carbonate  of 
soda,  and  examined  it  after  four  days,  kept  at  ordinary  tem- 
perature. It  then  gave  the  bands  of  oxy-hsemoglobin  quite 
indistinctly  and  another  well  marked  in  the  orange  on  the 
right  of  C.  On  the  application  of  deoxodizing  agents  all  of 
these  vanished,  and  the  unmistakable  pair  of  reduced  haamatin 
once  more  came  boldly  in  view. 

I  was  not  able  to  restore  the  band  near  C  by  agitation  with 
air.  Those  of  oxy-hsemoglobin,  however,  returned  more  dis- 
tinct than  before.  It  must  have  been  that  the  transformation 
into  haBmatin  was  not  complete  and  the  subsequent  manipula- 
tion so  affected  it  as  to  render  its  spectrum  invisible. 

This  completes  the  description  of  the  methods  which  have 
produced  hasmatin  in  our  experiments. 

1  "  Hand-book  for  the  Physiological  Laboratory."  American  edition, 
p.  197. 
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Other  reagents  are  mentioned  bv  authors  as  determining 
the  formation  of  this  substance.  Stokes  gives  in  addition, 
acetic  and  tartaric  acids,  alcohol,  and  heat.  Dr.  Waterman1 
mentions  chloroform.  They  do  not  claim  for  these  the  same 
spectroscopic  features,  but  say  that  the  position  and  number 
of  bands  depend  upon  the  agent  used. 

Thus  by  acetic  acid  Stokes  describes  "  four  banded  acid 
haematin,"  and  by  a  caustic  alkali  one  band  "  alkaline  haama- 
tin."  Now,  the  "  acid  haeinatin  "  was  not  affected  by  reduc- 
ing agents,  but,  being  a  product  of  decomposition  of  the  col- 
oring matter  of  the  blood,  he  called  it  haematin.  We  have 
classed  it  under  Haematoin. 

Therefore,  instead  of  calling  the  results  of  the  action  of 
all  the  above  agents  hcematin,  it  appears  a  better  classification 
to  recognize  as  this  substance  only  those  which  by  deoxidation 
show  the  two  hands  of  reduced  hcematin,  without  special  re- 
gard to  their  spectral  agreement  in  the  oxidized  state  where, 
according  to  my  observations,  they  differ  with  each  reagent. 
The  following  table  will  perhaps  be  useful.  It  illustrates  the 
three  varieties  described  in  this  paper. 

It  will  be  seen,  from  the  foregoing  table,  that  the  spectrum 
of  haeruatin  formed  from  an  alkaline  carbonate  is  identical 
with  the  spectrum  of  rnethaemoglobin  (Fig.  7,  chart).  But 
there  is  no  danger  of  confounding  them  when  we  treat  each 
with  a  reducing  agent.  The  methaemoglobin  is  unaffected, 
while  the  other  undergoes  the  change  already  spoken  of. 

BLematoix. — When  either  acetic  or  tartaric  acid  is  added 
to  a  solution  of  blood,  or  its  crystals,  in  large  quantity,  the 
formation  of  haematoin  (Preyer),  acid  haarnatin  (Stokes),  iron- 
free  haeinatin  (Hoppe-Seyler),  is  determined. 

The  most  certain  method  of  obtaining  the  spectrum  of  this 
substance  is  that  advised  by  Stokes.  Take  a  tolerably  con- 
centrated blood  solution  and  to  it  add  equal  volumes  of  acetic 
acid  and  ether.  Mix  well  but  not  violently,  for  an  emulsion 
will  form.  Allow  the  ethereal  extract  to  collect  at  the  top, 
and,  having  carefully  poured  it  off,  subject  it  to  spectroscopic 
1  Mediml  Record,  Xew  York,  October  15,  1874,  p.  532. 
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examination.  There  will  four  bands  appear  (Fig.  8,  chart), 
one  broad  and  plain  at  C,  one  narrow  and  very  dim  at  Df  a 
broad  and  well-marked  one  at  D  75,  and  the  last,  broad,  with 
shadowy  outlines,  at  E  70. 

"We  have  not  always  succeeded  in  seeing  the  D  band,  and 
in  order  to  do  so  the  solutions  must  be  varied  regarding  con- 
centration, and  the  light  delicately  regulated  at  the  slit. 

I  think  thd  effect  of  tartaric  acid  alone  is  sometimes  as 
satisfactory  as  the  ether  solution,  and  would  especially  recom- 
mend it  to  reveal  the  band  at  D. 

Haematoin  is  not  capable,  like  the  foregoing  substances,  of 
existing  in  two  states  of  oxidation ;  reducing  agents  do  not 
affect  it,  nor  does  agitation  with  air. 

Methaemoglobin. — This  is  a  substance  found  in  old  ex- 
travasations, hydrocele  and  ovarian  fluids,  and  is  a  product  o 
the  decomposition  of  haemoglobin.  It  was  first  described  by 
Hoppe-Seyler  and  named  by  him.  The  composition  of  this 
substance  is  not  very  well  understood.  It  can  be  prepared  in 
several  ways.  If  a  dilute  solution  of  blood  is  kept  for  several 
days  at  ordinary  temperature,  or  if  very  small  quantities  of 
any  acid  are  added  to  a  more  concentrated  specimen,  methae- 
moglobin  will  form.  These  methods  amount  to  the  same 
thing  in  the  end,  for  in  stale  blood  there  are  acids  developed, 
formic  and  butyric,  which  give  a  distinct  reaction  to  test  paper. 

Examined  with  the  spectroscope  it  shows,  in  addition  to  the 
characteristic  blood  bands  (Fig.  4,  chart),  another  dark  band 
at  C.  Treated  with  reducing  agents  these  all  disappear  with 
the  production  of  the  single  band  of  reduced  haemoglobin 
(Fig.  5,  chart).  This  is  because  the  methaemoglobin  band  C 
depends  upon  an  acid  condition,  and  our  reducing  agent  being 
alkaline  destroys  it,  and  sufficient  haemoglobin  is  present  to 
respond  in  its  well-known  manner. 

Give  the  haemoglobin  time  to  decompose  and  we  shall  have 
pure  methaemoglobin,  which,  according  to  Preyer,1  gives  a 
spectrum  similar  to  haematoin.  It  would  seem,  then,  that 
methaemoglobin  is  simply  partially-formed  haematoin. 

1  "Die  Blutkrystalle,"  Jena,  1871,  p.  191. 
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Considerable  care  is  necessary  in  producing  this  substance 
with  acetic  and  tartaric  acids.  A  few  drops  of  a  dilute  solu- 
tion are  sufficient  to  bring  the  C  band  into  view.  If  a  greater 
quantity  is  added  the  blood  bands  gradually  fade,  the  spec- 
trum at  the  same  time  clearing  up  in  green,  Hue,  and  violet, 
and  shortly,  as  in  the  case  where  haemoglobin  is  allowed  to 
entirely  decompose,  the  four  ban  is  of  harm  atom  are  given.  A 
concentrated  solution  of  blood  should  be  taken  to  begin  with, 
and  never  add  enough  of  the  reagent  to  destroy  the  haemo- 
globin bands. 

In  preparing  metha?moglobin  by  adding  acids,  the  position 
of  the  absorption  in  the  orange  varies  according  to  their 
strength.    The  stronger  the  aoi 1  the  farther  toward  B  will  the 
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(Fig.  10,  chart).  Very  intense  illumination  is  necessary  to 
show  this  spectrum. 

Leuttne. — This  is  the  yellow  coloring  principle  which  is 
generally  said  to  exist  in  the  yellow  bodies  of  the  ovary,  in 
the  yolk  of  eggs,  and,  according  to  Thudichum,  in  certain 
vegetables. 

It  is  soluble  in  alcohol,  chloroform,  and  ether,  and  its  so- 
lution presents  r,  decidedly  yellow  color. 

Some  confusion  exists  as  to  the  indentity  of  leutine,  bili- 
rubin, and  hgeniatoidin.  A  chloroform  extract  of  the  cow's 
ovary  we  have  seen  gives  the  spectrum  of  hsematoidin.  We 
have  failed  to  obtain  any  satisfactory  results  in  the  examina- 
tion of  ovary  extracts  and  fluids  from  ovarian  tumors. 
Preyer  took  an  ovary  in  which  hsematoidin  crystals  were  very 
abundant,  and  made  a  chloroform  extract  of  it.  Before  the 
spectroscope  only  the  bands  of  hsematoidin  were  seen.  But  a 
similar  extract  of  the  yolk  of  egg  gave  an  entirely  different 
spectrum  ;  so  this  observer  holds  that  the  corpora  lutea  contain 
no  leutine,  but  haBmatoidin.  As  regards  bilirubin  we  have 
seen  that  it  gives  no  definite  bands,  and  therefore  there  is  no 
danger  of  confounding  it  with  either  of  the  above.  The  char- 
acteristic spectrum  of  leutine  is  furnished  by  the  extract  of  the 
yolk  of  egg  (Fig.  12). 

Myochkome. — This  is  the  coloring  matter  of  red  muscular 
tissue,  and  can  be  extracted  by  maceration  in  water.  We 
shall  then  have  a  yellowish  fluid,  which  before  the  spectroscope 
presents  all  the  characters  of  haemoglobin ;  carbonic  oxide 
and  other  reagents  affecting  both  alike. 

Bile. 

The  color  of  the  bile  varies  in  different  animals,  and 
sometimes  in  the  same  animal,  from  a  green  to  a  reddish 
brown.  This  great  diversity  is  due  to  the  presence  of  two  en- 
tirely distinct  coloring  matters,  hilirubin  and  liliverdin.  The 
intermediate  tints  would  naturally  depend  upon  the  relative 
increase  of  either  of  these  pigments  and  produce  shades  of 
green  and  red  accordingly.    It  is  on  this  account  that  ox  bile 
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may  be  perfectly  greeD,  olive,  olive-brown  and  reddish-brown. 
Other  animals  do  not  furnish  quite  so  much  variety  in  color. 
Human  bile  is  more  or  less  of  a  golden-brown,  sheep's  bile  is 
green,  pigs'  bile  is  reddish-brown,  rabbits'  bile  olive-green, 
dogs'  bile  golden-bronze,  etc.  It  was  at  one  time  supposed 
that  biliverdin  and  the  green  coloring  matters  of  plants  were 
identical,  but  Prof.  Stokes  1  proved  by  spectrum  analysis  that 
they  are  not. 

It  is  a  favorite  and  fascinating  idea  among  some  physiolo- 
gists that  these  bile-coloring  matters  are  derived  from  the 
blood ;  that  they  are  products  of  the  decomposition  of 
haemoglobin.  Experiments  on  this  subject  disagree  in  a  re- 
markable manner. 

The  most  recent  and  elaborate  were  performed  by  Steiner, 
in  Berlin,  and  TarchanofP,  of  St.  Petersburg,  who  worked  in 
Hoppe-Seylers  laboratory. 

•  The  object  of  the  experiments  was  to  determine  whether, 
by  injecting  water  and  solutions  of  blood  into  the  circulation, 
bile  pigment  would  show  itself  in  the  urine.  Injections  of 
water  were  intended  to  dissolve  the  corpuscles  and  set  free  the 
coloring  matter;  blood  solutions  to  supply  an  excess  of  the 
same ;  in  either  case  to  furnish  favorable  conditions  for  trans- 
formation. 

Steiner,  in  twelve  cases  with  rabbits,  injected  10  c.  c.  of 
water  at  100°  Fahr.  into  the  carotid  arteries — two  of  these 
showed  bile  color  in  the  urine.  In  an  equal  number  of  injec- 
tions into  the  veins  no  bile  color  appeared  in  the  urine,  nor 
did  the  blood  color  come  through  the  kidneys.  The  result  of 
six  experiments  with  20  c.  c.  of  water  was  negative.  But, 
when  from  30-50  c.  c.  were  injected,  bloody  urine  resulted, 
and  j>ost~mortem  examination  revealed  bloody  serum  in  all  the 
cavities,  but  no  bile  color. 

Tarchanoff  thinks  that  Steiner  did  not  take  sufficient  pre- 
cautions, and  publishes  the  result  of  his  own  investigations.3 
He  used  dogs,  considering  the  slimy  urine  of  rabbits  not  suit- 

1  "Proceedings  Royal  Society,"  1864,  xiii..  p.  144. 

3  M  Arehiv  for  Anatomie  and  Physiologie,''  1873,  ii.,  p.  160. 
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able.  He  also  guarded  very  carefully  against  foreign  matter 
by  inserting  canulae  directly  into  the  ureters,  from  which  to 
collect  the  urine. 

The  animals  were  freely  fed  with  meat  before  the  opera- 
tion. A  pure  solution  of  haemoglobin  was  prepared  and  in- 
jected into  the  circulation,  followed  by  very  evident  bile  color 
in  the  urine.  Injected  150  c.  c.  of  water  with  a  similar  result. 
Steiner,  he  thinks,  must  have  therefore  overlooked  these  results 
in  his  own  experiments,  or  what  is  very  probable  hares  and 
dogs  give  different  results. 

This,  then,  is  a  glimpse  at  the  literature  of  the  subject. 

It  was  thought  that  the  spectroscope  might  throw  some 
light  upon  the  question.  But  unfortunately  those  who  thus 
examined  the  bile  said  that  it  gave  no  definite  spectrum. 

A  paper  on  the  "  Spectrum  of  Bile,"  by  Prof.  Dal  ton,1  in 
1874,  however,  gives  a  new  impetus  to  the  subject ;  for  he  has 
discovered  that  there  is  a  reliable  character  in  the  bile  spec- 
trum, which  we  ourselves,  having  repeated  his  experiments, 
can  testify  to  and  shall  proceed  to  describe. 

Prof.  Dalton  first  describes  the  visible  spectrum  of  all 
kinds  of  bile  as  being  very  short  and  terminating  very  sud- 
denly at  or  about  ^45.  He  next  states  that  he  has  found  a 
dark,  well-marked  band  at  C.  He  says  :  "  According  to  my 
own  observation  it  is  so  constant  and  so  well  marked  as  to 
form  a  characteristic  feature  in  the  spectrum  of  bile  whenever 
it  has  a  decided  greenish  tint,  and  often  when  it  is  of  a  yel- 
lowish, reddish,  or  olive-brown  color.  In  eleven  specimens  of 
ox  bile,  sheep's  bile,  and  dogs'  bile,  of  a  green,  greenish-olive, 
olive,  or  olive-brown  color,  this  band  was  visible  when  exam- 
ined in  a  thickness  of  only  two  or  three  centimetres.  In  all 
the  nineteen  specimens  of  ox  and  sheep's  bile  which  had  a 
greenish  or  olive  tint,  when  viewed  in  a  thickness  of  two  or 
three  centimetres,  the  band  at  C  was  very  distinct  and  often 
quite  dark  or  almost  black.  In  the  three  remaining  specimens 
which  were  of  a  yellowish-brown  or  olive-brown  color,  it  was 
distinct  and  sometimes  very  dark  in  layers  of  two  centimetres ; 

1  Xcw  York  Medical  Journal,  June,  1874. 
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and  in  a  sixth  it  was  perceptible  in  layers  of  three  centi- 
metres." 

We  have  examined  nine  specimens  of  ox  bile,  six  of  sheep, 
one  of  dogs,  and  one  of  rabbits. 
A  detailed  account  is  as  follows  : 

Ox  bile. — Specimen  No.  1.  Brownish-red.  Removed 
from  the  body  one  hour.  Viewed  in  thickness  of  from  2-5 
centimetres,  showed  indistinct  band  at  C.  Spectrum  ends  at 
K 

Specimen  No.  2.  Olive-green.  One  hour  removed  from 
body.  Thickness  of  from  2-3  centimetres,  very  distinct  band 
at  C. 

Specimen  No.  3.  Dark  green.  One  hour  after  removal. 
Thickness  of  centimetre  reveals  exceedingly  dark  band  at  O. 
Spectrum  stops  at  E. 

Specimen  No.  4.  Dark  green.  One  and  a  half  hour  after 
removal.  Two  centimetres  thick  gives  well-marked  band  at 
C.  Spectrum  terminates  at  EhO.  This  specimen  is  so  trans- 
parent that  the  most  satisfactory  thickness  to  employ  is  five 
centimetres,  when  the  C  band  is  absolutely  black  and  sharp 
cut  at  its  edges. 

Specimen  No.  5.  Olive-green.  One  and  three-quarters 
hour  after  removal.  C  band  visible  in  layers  of  from  1-3 
centimetres. 

Specimen  No.  6.  Olive-brown.  One  hour  after  removal. 
Shows  no  sign  of  the  band  at  G.    Spectrum  ends  at  E. 

Specimen  No.  7.  Olive-green.  One  hour  after  removal. 
In  thickness  of  five  centimetres.  The  C  band  is  distinct. 
Spectrum  ends  at  E. 

Specimen  No.  8.  Olive-green.  One  hour  after  removal. 
In  layer  of  five  centimetres,  shows  ^band  very  plain.  Spec- 
trum ends  at  E  30. 

Specimen  No.  9.  Olive-green.  One  hour  after  removal. 
In  layer  of  four  centimetres,  shows  band  at  C  very  distinct- 
ly. 

Sheep's  bile. — The  six  specimens  were  all  similar  in  color 
(dark  green)  and  were  removed  from  the  body  one  hour  before 
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examination.  In  thickness  of  from  1J-3  centimetres  the  band 
at  G  was  in  every  case  very  distinct. 

Dog's  bile. — Golden-bronze  color.  Forty  minutes  after  re- 
moval. Layer  of  one  centimetre  showed  G  band  very  dark 
and  well  marked  at  its  edges. 

Rabbit's  bile. — Dark  green  with  slight  olive  tint.  Four 
hours  after  removal  from  the  body.  Layer  of  one  centimetre 
reveals  G  band.  These  results  added  to  those  of  Prof.  Dal- 
ton  cause  us  to  wonder  at  the  negative  results  arrived  at  by 
previous  observers. 

The  only  specimens  in  which  the  G  band  seems  to  be  ever 
absent  are  those  which  have  a  more  or  less  brown  or  reddish 
tint.  Never  in  green  bile  have  I  failed  to  see  this  band  {see 
Fig.  12,  chart,)  and  it  appears  from  those  facts  that  the  band 
at  0  is  characteristic  of  the  green  element  in  bile.  This  is 
shown  experimentally  as  follows  :  Add  nitric  acid  or  tincture 
of  iodine  to  a  specimen  of  yellow  bile  which  does  not  show 
the  G  band.  (These  agents  oxidize  the  solution  with  the  effect 
of  rendering  the  color  green.)  This  specimen  will  now  give 
the  0  band.  The  green  color  is  due  to  oxidation,  and  the 
power  of  oxidizing  substances  to  strike  a  green  color  with  bile 
has  been  long  known ;  but  Dalton  has  found  that  if  a  full  and 
tightly-stoppered  bottle  of  green  bile,  which  shows  the  band 
at  G,  be  set  aside  for  twenty-four  hours,  the  green  color  will 
fade  and  give  place  to  an  olive  or  brown,  and  will  then  fail 
to  reveal  the  G  band  ;  subsequent  exposure  to  the  air  or  addi- 
tion of  oxidizing  agents  will  restore  the  green  color  and  its 
absorption  band.  This  behavior  is  analogous  to  that  of  blood 
when  treated  in  the  same  way. 

Bile  also  shows  several  other  bands,  but  which  are  not  con- 
stant or  well  defined  in  every  instance.  These  bands  seem  to 
have  nothing  in  common  wTith  the  G  band.  That  is  they 
appear  sometimes  in  green  and  sometimes  in  brown  bile.  The 
most  constant  are  a  faint,  broad  one  on  the  left  and  a  dark, 
narrow  one  on  the  right  of  D. 

Does  the  fact  that  bile  possesses  a  characteristic  spectrum, 
then,  throw  any  light  upon  the  question  as  to  the  origin  of  its 
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pigment  ?  Are  we  able  to  trace  it  to  any  of  the  products  of 
haemoglobin  ?  As  yet  we  must  answer  in  the  negative — we 
must  await  the  result  of  investigations  based  upon  Prof.  Dal- 
ton's  discovery. 

Pettenkofer's  Test  for  Biliary  Salts. 

As  is  well  known,  this  is  a  color  test.  It  depends  upon  the 
solution  changing  to  a  fine  purple.  But  it  has  been  found 
that  there  are  other  substances  which,  by  treating  with  cane 
sugar  and  sulphuric  acid,  will  present  the  same  color.  Such 
are  various  albuminous  bodies,  the  salts  of  opium,  theine, 
ethereal  oil,  cerebric  acid  (Thudichum),  amyl  alcohol,  etc. 
But  the  spectroscope  will  decide  whether  the  colored  reaction 
be  due  to  either  of  these  or  to  the  bile  salts. 

The  purple  reaction  characteristic  of  Pettenkofer's  test  is 
usually  too  concentrated  even  in  very  thin  layers  for  spectro- 
scopic analysis.  Water,  added  with  a  view  to  dilute  it,  only 
renders  it  still  more  opaque  by  precipitating  cholic  acid.  But 
it  has  been  found  by  Prof.  Dalton1  that,  if  a  very  dilute 
watery  solution  of  the  sodium  glycocholate  (1-500)  be  taken  to 
begin  with,  subsequent  dilution  with  water  will  not  cause  a 
precipitate.  Therefore  it  is  well  to  use  very  dilute  solutions 
of  the  suspected  substances  if  they  are  to  be  placed  before  the 
spectroscope.  (Should  it  be  necessary,  sulphuric  acid  may  be 
used  to  effect  the  dilution.) 

Pettenkofer's  test  in  watery  solution  shows  one  broad  and 
distinct  band  at  Ey  the  refrangible  end  of  the  spectrum  being- 
invisible  up  to  6r.  In  alcoholic  solution  the  same  band  at  E 
is  seen  with  another  not  so  broad  at  F.  Egg  albumen  treated 
with  Pettenkofer's  test  shows  a  broad,  shadowy  band  com- 
mencing at  about  D  60,  and  extending  to  F.  The  spectra  of 
codeine  and  morphine  are  the  most  like  those  of  the  bile-salts, 
showing  a  band  at  E;  but  this  band  is  not  near  so  well  defined, 
and  disappears  suddenly  on  the  addition  of  a  small  quantity 
of  water,  while  in  the  case  of  the  latter  a  considerable  dilution 
is  necessary  to  destroy  it. 

1  "Human  Physiology,"  Philadelphia,  1875,  p.  214. 
VOL.  II.,  N.  s.  23 
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Urine. 

It  was  expected  that  the  spectroscope  would  reveal  some 
positive  information  as  to  the  origin  of  the  coloring  matter 
of  the  urine.  But  it  is  found  that  this  fluid  does  not  yield 
any  satisfactory  results  by  prismatic  analysis.  Ordinary  urine 
shows  no  absorption  bands  at  all,  and  a  specimen  which  I 
evaporated  from  30  3  to  5  5 ,  thereby  causing  it  to  present  a 
very  dark,  reddish  color,  still  gave  a  negative  result. 

But  by  adding  nitric  acid  and  allowing  to  stand  I  have 
once  succeeded  in  getting  a  broad,  indistinct  band  at  F. 
This  band  has  been  seen  by  other  observers,  and,  because  the 
urine  sometimes  shows  it,  there  is  a  theory  that  urochrome  is 
derived  from  the  bile  colors,  in  that  by  extracting  dog's  bile 
with  hydrochloric  acid  we  obtain  a  substance  which  gives  a 
very  similar  band.  Further  treatment  of  urine  and  the  bile- 
extract  brings  about  other  spectral  changes,  which  give 
strength  to  the  theory  just  stated  (Sanderson). 

Coming  now  to  inquire  into  the  practical  worth  of  spectro- 
scopic analysis,  we  are  reminded  that  there  is  not  such  a  dis- 
tinction to  be  made  between  the  two  terms  "scientific"  and 
"practical"  as  is  generally  accepted.  The  fact  is,  we  never 
know  how  very  practical  a  very  scientific  discovery  may  at 
any  moment  become.  It  was  a  scientific  course  of  experi- 
ments which  preceded  the  practical  use  of  electricity ;  the 
investigations  of  Goodyear  and  others  into  the  properties  of 
india-rubber  were  strictly  scientific,  and  led  to  the  most  prac- 
tical results.    And  so  of  almost  every  useful  invention. 

Xow,  physiological  spectroscopy  is  in  its  infancy,  and  we 
may  reasonably  look  for  important  practical  results  within  the 
near  future.  Let  us  see  what  it  has  already  accomplished. 
Stokes's  experiments  have  materially  added  to  our  knowledge 
of  the  respiratory  processes,  showing  conclusively  that  the 
function  of  the  red  coloring  matter  of  the  blood-corpuscles  is 
to  absorb,  convey,  and  deliver  oxygen ;  that  the  difference  in 
hue  between  venous  and  arterial  blood  is  due  simply  in  the 
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one  case  to  the  absence,  and  in  the  other  to  the  presence  of 
oxv^en. 

But  it  is  in  the  field  of  forensic  medicine  that  we  shall  find 
the  spectroscope  of  absolute  use.  The  detection  of  blood- 
stains by  the  microscope  depends  upon  the  presence  of  the 
corpuscles.  But  these  elements  are  very  easily  dissolved,  or 
otherwise  rendered  unnatural.  Here  the  microscope  would 
fail ;  but  the  spectroscope  will  reveal  reliable  signs,  as  we 
have  seen  that  even  the  decomposition  products  of  hgemoglo- 
bin  give  characteristic  spectra. 

Specimens  of  blood,  wet  or  dry,  kept  for  long  periods  un- 
dergo changes  which  render  the  microscope  useless  as  a  means 
of  detection.  But,  speetroscopically,  the  presence  of  blood 
can  be  absolutely  proved. 

For  instance,  dried  blood  (on  rags,  wood,  glass,  etc.)  kept 
for  some  days  turns  brown.  It  is  now  practically  insoluble  in 
water,  and,  in  order  to  subject  it  to  examination,  we  must 
dissolve  in  a  weak  acid.  This  at  once  destroys  the  corpuscles, 
and  the  microscope  is  valueless.  But  by  prismatic  analysis 
we  see  the  two  haemoglobin  bands,  and  in  addition  one  at  C. 
It  is  either  methaBmoglobin  or  hsematoin.  Treatment  with 
reducing  agents  will  determine  which,  and  absolutely  prove 
the  presence  of  blood.  The  broad  band  of  reduced  haemoglo- 
bin will  appear,  if  it  is  the  first ;  if  the  second,  they  will  have 
no  effect. 

Letheby  and  Sorby  examined  stains  on  linen  seventeen 
years  old,  and  the  spectra  were  in  every  respect  characteristic. 

We  have  a  specimen  of  pure  sheep's  blood  which  has  been 
kept  at  ordinary  temperature  more  than  a  year.  The  corpus- 
cles have  disappeared,  it  is  swarming  with  bacteria,  and  the 
microscope  can  furnish  no  proof  that  it  is  blood,  examined  as 
it  stands.  Yet  it  shows  the  absorption  bands  of  haemoglobin, 
and  reacts  perfectly  well  with  deoxidizing  substances.  Benoit 1 
speaks  of  a  similar  observation.  Sorby  kept  dried  blood  (on 
•ags)  exposed  to  the  air,  and  found  that  it  was  converted  into 
netheemoglobin,  with  different  degrees  of  rapidity,  according 

1  "Etudes  spectroscopiques  sur  le  Sang,"  1869,  p.  GO. 
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to  the  locality.  In  towns  and  in  inhabited  rooms  the  change 
took  place  sooner  than  in  the  country  well  removed  from 
houses.  He  also  found  that  dried  stains  sealed  in  tubes  re- 
quired three  months  to  change ;  if  sealed  wet,  they  did  not 
change  at  all.    Cited  by  Letheby.1 

Some  vegetable  and  animal  coloring  matters  may  confuse 
us  at  first,  but  the  application  of  oxidizing  and  reducing  agents 
will  give  conclusive  evidence  of  the  presence  of  blood. 

Substances  most  likely  to  be  confounded  with  blood-color 
are,  an  ammoniacal  solution  of  carmine,  and  solutions  of  iron 
sulphocyanide.  These,  when  placed  before  the  spectroscope, 
show  such  different  absorption  as  to  enable  one  readily  to  dis- 
tinguish them  from  blood  and  from  each  other.  An  impor- 
tant test  for  vegetable  colors  is  ammonia.  I  believe  there  is 
not  an  instance  where  this  reagent  does  not  markedly  change 
the  hue,  while  it  has  little  or  no  effect  upon  blood. 

Regarding  the  question,  Does  prismatic  analysis  enable  us 
to  distinguish  human  blood  from  that  of  the  lower  animals  ? 
the  answer  is,  It  does  not.  The  spectrum  is  alike  in  all  red 
blood.    (Hoppe-Seyler,  Valentine,  Bert,  Benoit.) 

The  presence  of  other  coloring  matters  does  not  interfere 
with  the  detection  of  blood.  I  have  found  that  one  drop  of 
blood  added  to  an  ounce  of  green  ox-bile  gives  its  characteris- 
tic absorption  very  distinctly. 

It  is  sufficient  to  call  attention  to  what  has  been  said  of 
the  action  of  gases  and  poisons  upon  blood  to  show  how  im- 
portant the  spectroscope  would  be  in  cases  of  death  from  any 
of  those  substances.  With  some  of  them  it  would  be  the  only 
means  of  determining  the  cause  of  death,  while  with  others  it 
certainly  would  greatly  strengthen  the  evidence  adduced. 
The  delicacy  of  this  method  of  examination  is  very  great  in 
the  case  of  blood. 

Sorby  states  that  jwo  °f  a  grain  could  be  made  to  show  all 
the  transformations,  and  he  says  that  by  a  little  practice  yf^ 
or  l010o  of  a  grain  can  be  detected. 

It  is  further  said  that  with  the  Sorby-Browning  micro- 

J  "Spectrum  Analysis."    Reports,  London  Hospitals  and  Clinics,  1866. 
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spectroscope  a  single  blood-corpuscle  will  show  the  character- 
istic absorption.  Indeed,  the  first  recorded  case  of  the  use  of 
the  micro-spectroscope  in  a  murder  case  is  where  the  suspected 
criminal  was  near  being  acquitted  on  account  of  the  failure  to 
establish  the  proofs  that  there  were  any  evidences  of  blood 
upon  a  hatchet  which  was  found  in  the  woods  near  the  victim, 
and  with  which,  from  the  character  of  the  wounds,  it  appeared 
he  must  have  been  attacked.  The  implement  had  lain  ex- 
posed to  the  weather  several  weeks,  and  the  most  careful  ex- 
amination failed  to  discover  the  slightest  traces  of  blood  until 
it  occurred  to  the  expert  to  remove  the  handle.  Then,  upon 
the  end  which  was  inserted  into  the  iron  ring,  a  dark,  reddish 
stain  was  seen.  Careful  sections  of  the  wood  were  made,  the 
stain  dissolved  in  a  few  drops  of  acidulated  water,  and,  with 
a  ^  inch  objective  on  the  micro-spectroscope,  this  fluid 
showed  the  indisputable  blood  bands,  and  the  prisoner  was 
convicted.1  Herapath3  estimates  that  there  was  about  -joVo 
grain  of  blood  in  the  portion  examined. 

In  conclusion,  let  us  say  that  this  is  a  strikingly  beautiful 
means  of  investigation ;  it  is  free  from  the  objections  which 
chemical  analyses  of  the  coloring  matters  offer,  viz.,  numerous 
apparatus  and  reagents.  "With  coloring  matters  other  than 
blood,  I  think  its  chief  value,  however,  at  present  is  in  veri- 
fying other  analytical  methods.  But  we  hope  by  improved 
illumination  and  construction  to  enlarge  its  field  and  render 
its  use  even  more  valuable. 

I  am  greatly  indebted  to  my  friend  Dr.  Charles  A.  Dore- 
mus,  for  his  kind  assistance  in  the  demonstrations  which 
accompanied  this  paper;  especially  for  the  skillful  manner  in 
which  he  projected  the  various  spectra  upon  the  screen. 

1  "  Mountain-Ash  Case."  Reg.  v.  Robert  Coe,  Swansea  Spring  Assizes, 
1866. 

2  Herapath,  "On  Use  of  Spectroscope  and  Micro-Spectroscope  in  Dis- 
covery of  Blood-Stains,"  etc.  Chemical  News,  English  edition,  xvii.,  No. 
431,  pp.  113  and  224. 
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Civilization  of  modern  times  makes  rapid  progress,  and 
a  consideration  of  its  yearly  advancement  and  of  the  diseases 
incident  thereto  is  a  prolific  subject  of  study. 

In  the  review  which  is  being  taken  by  this  Academy  of 
the  progress  of  medical  science  during  the  century  of  our 
national  existence,  the  department  of  epidemics  has  been  as- 
signed to  me  for  presentation  on  this  occasion.  The  limits  of 
a  single  discourse  will  admit  only  of  a  mere  glance  at  this  im- 
portant topic,  but  the  glance  will  be  sufficient  to  show  the 
industry  and  the  success  of  our  profession  in  elucidating  the 
causes  and  in  improving  the  management  of  those  pestilen- 
tial disorders  which  have  appeared  within  our  territory. 

The  period  of  review  begins  with  the  year  1776  and  ends 
with  the  present  year,  187 6 — a  century  peculiarly  interesting  to 
the  American  people,  and  pregnant  with  events  which  have 
moulded  and  which  are  still  to  mould  the  destinies  of  the 
world. 

If  we  look  across  the  ocean  at  the  beginning  of  this  period 
we  find  the  indefatigable  John  Howard,  of  England,  in  the 
prime  of  life  exploring  the  adyta  of  penal  institutions  and  en- 
deavoring to  improve  the  morals  and  health  of  their  inmates. 
At  a  later  time,  viz.,  in  1790,  we  find  him  fifteen  hundred 
miles  from  home  and,  while  pursuing  his  philanthropic  duties, 
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dying  in  Russian  Tartar j.  Princes,  admirals,  generals,  magis- 
trates and  peasants  united  in  paying  him  funeral  honors — the 
land  of  the  czars  unheeding  the  fact  that  plebeian  blood  had 
nourished  his  royal  heart.  In  the  cathedral  and  valhalla  of 
St.  Paul  in  his  native  land  can  be  read  this  description :  He 
expired  "  a  victim  to  the  perilous  and  benevolent  attempt  to 
ascertain  the  cause  of  and  find  an  efficient  remedy  for  the 
plague.  He  trod  an  open  but  unfrequented  path  to  immor- 
tality in  the  ardent  but  unintermitted  exercise  of  Christian 
charity." 

His  biographer  informs  us  that "  His  death  fell  on  the  mind 
of  Europe  like  an  ominous  shadow  :  the  melancholy  wail  of 
grief  which  arose  on  the  Dnieper  was  echoed  from  the  Thames 
and  soon  reechoed  from  the  Tagus  and  the  Neva  and  the  Dar- 
danelles." No  allusion  is  made  to  the  effect  which  was  pro- 
duced on  the  shores  of  the  mighty  Hudson  of  the  young  Amer- 
ican republic — the  hum  of  a  busy  civilization  was  scarcely 
then  audible  on  its  thinly  populated  banks  and  the  republic 
had  scarcely  assumed  a  recognized  position  in  the  brotherhood 
of  nations.  But  our  forefathers,  imbued  with  advanced  ideas 
of  political  and  religious  liberty,  and  differing  in  opinion  from 
the  nations  of  the  Old  World  on  these  topics,  were  neverthe- 
less ready  to  adopt  the  tenets  of  transatlantic  philanthropy  if 
originating  either  in  the  ages  of  a  near  or  a  remote  antiquity 
or  among  contemporaneous  peoples  with  whose  political 
teachings  they  were  at  variance. 

Nothing  can  better  illustrate  the  American  medical  spirit 
of  the  period  to  which  allusion  is  made  than  a  glance  at  the 
brief  but  brilliant  life  of  Dr.  Elihu  H.  Smith.  History  de- 
mands a  recognition  of  his  useful  career  :  I  know  not  if  a  rela- 
tive survives  him. 

Born  in  Litchfield,  Conn.,  in  1771,  he  ripened  into  man- 
hood at  a  time  when  Howard  was  prosecuting  his  benevolent 
work  in  Europe,  and  was  but  nineteen  years  of  age  at  the 
time  of  Howard's  decease.  Settling  as  a  young  physician  in 
New  York,  he  was  appointed  physician  to  the  New  York 
Hospital,  and  became  associated  in  1798  with  Dr.  Samuel  L. 
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Mitchell  and  Dr.  Edward  Miller  in  editing  The  Medical 
Repository,  which  was  the  first  American  medical  periodi- 
cal published  in  this  country.  The  first  paper  in  the  first 
number  of  this  journal  was  from  the  pen  of  Dr.  Smith,  and 
was  entitled  "  The  Plague  of  Athens."  This  classical  essay 
can  be  read  with  profit  at  the  present  day. 

The  statesmen  of  that  period  were  using  their  best  exer- 
tions to  strengthen  the  resources  of  the  republic ;  the  phy- 
sicians with  no  less  patriotism  were  endeavoring  to  shield  the 
country  from  those  pestilential  besoms  which  in  the  Old  World 
had  so  often  inspired  terror  and  induced  desolation. 

Dr.  S.,  in  concluding  his  paper,  said:  "If  local  causes 
originated  a  pestilence  in  Athens,  local  causes  may  generate 
a  yellow  fever  in  Philadelphia  and  New  York.  To  these, 
then,  be  our  attention  more  scrupulously  directed,  and  let  us 
be  more  solicitous  in  the  inspection  of  our  houses,  yards, 
streets,  and  docks,  than  in  that  of  cottons  and  woolens  of  ves- 
sels from  the  West  Indies  and  ships  from  the  Mediterranean.'' 

Unfortunately  for  science,  in  the  very  year  in  which  this 
paper  was  published,  viz.,  1798,  Dr.  S.,  while  in  his  twenty- 
seventh  year  was  smitten,  in  September,  with  yellow  fever, 
then  disastrously  prevailing  in  this  city,  and  closed  his  career. 

The  Medical  Repository,  in  announcing  his  decease, 
says:  "As  a  physician  his  loss  is  irreparable.  He  had  ex- 
plored at  his  early  age  an  extent  of  medical  learning  for  which 
the  longest  lives  are  seldom  found  sufficient ;  .  .  .he  was 
ripe  for  the  highest  honors  of  his  profession,  his  merits  were 
every  day  becoming  more  conspicuous,  and  nothing  but  his 
premature  fall  deprived  him  of  that  extraordinary  degree  of 
public  confidence  which  awaited  a  longer  continuance  of  his 
life." 

In  the  second  volume  of  the  periodical  before  mentioned 
is  found  a  posthumous  paper  of  Dr.  S.  "  On  the  Pestilential 
Diseases  which  at  Different  Times  appeared  in  the  Athenian, 
Carthaginian,  and  Roman  Armies  in  the  Neighborhood  of 
Syracuse." 

Allusion  has  thus  early  been  made  to  the  labors  of  Dr. 
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S.,  whose  career  commenced  with  the  century  ;  and  the  efforts 
of  others  might  have  been  cited  with  like  propriety,  in  order 
to  remind  us  that  while  the  fires  of  genius  are  now  burning 
brightly  on  our  altars,  they  were  not  kindled  by  those  who 
are  within  our  personal  recollection,  but  were  ignited  by  those 
whose  lives  were  identified  with  the  early  period  of  our  na- 
tional existence.  The  fact  is  also  illustrated  that  then,  as 
well  as  now,  youthful  enthusiasm  helped  to  develop  and  to 
mould  medical  philosophy. 

It  would  be  unbecoming  on  an  occasion  like  the  present 
to  give  the  details  of  the  various  epidemics  which  have  visited 
our  territory  ;  it  must  suffice  to  group  their  general  features 
and  to  evoke  therefrom  general  deductions.  Monuments  to 
each  pestilential  visitation  are  thickly  found  in  medical  liter- 
ature, and  the  explorer  of  to-day  has  merely  to  read  their 
inscription  to  learn  of  their  desolations,  and  to  find  not  un- 
frequently  the  interment  of  various  theories  regarding  the 
etiology  and  management  of  occult  morbific  influences. 

In  investigating  our  subject  it  will  be  found  that  several 
disorders  which  formerly  were  chiefly  feared  on  account  of 
their  periodical  general  appearance  have  bequeathed  to  us 
venoms  which  have  become  naturalized  in  our  midst,  and 
which,  though  constantly  and  to  a  certain  extent  disastrously 
operative,  are  nevertheless  prevented  from  exercising  a  very 
general  pernicious  influence  by  reason  of  the  enforced  san- 
itary regulations  respecting  them. 

Our  immediate  territory  is  so  far  remote  from  the  tropics 
that  it  can  scarcely  harbor  and  foster,  for  a  long  season  at 
least,  miasmata  which  are  peculiar  to  the  equatorial  region 
of  the  earth.  Nevertheless,  we  have  a  climatic  season  in 
which,  by  reason  of  the  high  temperature,  if  southern  poisons 
are  introduced,  they  may  assume  in  our  midst  a  pestilential 
character.  Indeed,  the  ordinary  maladies  of  our  summer  cor- 
respond in  their  nature  with  those  which  are  observed  in 
torrid  situations,  but  are  fortunately  of  less  gravity. 

Nations  of  the  earth,  in  order  to  be  regarded  as  mighty 
powers,  must  acquire  a  typical  strength — such  strength  being 
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shown  in  the  ability  they  possess  for  self-preservation.  They 
must  possess  a  force  sufficiently  vigorous  to  control  their  in- 
ternal political  and  disturbing  influences,  and  likewise  a  force 
capable  of  arresting  the  inroads  of  invading  neighbors. 

The  inhabitants  of  the  northern  temperate  zone — a  zone 
recognized  as  the  one  in  which  man  attains  his  highest  mental 
and  physical  development,  and  the  one  in  which  our  lot  is 
cast — the  inhabitants,  I  say,  of  this  zone,  being  favored  by 
natural  causes,  and  by  the  advances  of  civilization,  should  feel 
it  obligatory  upon  them  to  protect  themselves  not  only  from 
internal  causes  of  disease,  but  also  from  the  encroachments  of 
inimical  morbific  influences  from  other  zones,  nations,  and 
localities.  Here  intelligence  and  wealth,  the  resources  of 
science,  and  the  benevolent  operations  of  religion,  can  best 
unite  to  develop  manhood. 

It  can  be  clearly  demonstrated  that  wTe  of  the  present  day, 
by  reason  of  the  advancement  and  diffusion  of  scientific 
knowledge,  are  better  fitted  than  were  our  forefathers  of  a 
century  ago  to  cope  with  various  noxious  agencies.  Commu- 
nities are  not  so  readily  panic-stricken  as  formerly  at  any 
threatened  approach  of  pestilential  diseases,  being  less  super- 
stitious and  having  more  faith  than  formerly  in  artificial 
counteracting  influences. 

New  sources  of  disease  are  developed  by  civilization — new 
measures  of  prophylaxis  germinate  simultaneously  with  each 
genesis.  Many  of  the  poisons  with  which  we  are  familiar, 
and  which  were  known  to  our  ancestors,  are  not  as  yet  to  be 
extinguished,  but  are  to  continue  to  harass  posterity.  Pos- 
terity will  encounter  ills  which  have  not  afflicted  us,  and  the 
medical  literature  of  future  centuries  will  relate  the  outcrops 
of  novel  disorders,  and  record  the  successful  means  by  which 
they  were  held  in  abeyance.  If  the  chemists  are  capable  of 
producing  new  compounds,  it  can  be  inferred  by  analogy,  and 
even  inferred  from  a  study  of  past  ages,  that  in  the  mutations 
of  society  new  forms  of  aerial  contaminations  and  new  zymotic 
affections  will  be  developed  by  reason  of  the  overcrowdings  of 
population,  by  the  influences  of  new  occupations  and  of  new 
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relations  of  life.  The  opening  of  new  territories  to  civiliza- 
tion will  be  attended  with  its  dangers.  Indigenous  germs  of 
disease  may  exist  in  unexplored  Africa  and  in  other  secluded 
parts  of  the  globe,  which  are  in  time  to  be  conveyed  to  marts  of 
commerce,  and  thence  to  be  still  more  widely  diffused. 

These  prefatory  and  textual  remarks  lead  us  to  a  consid- 
eration of  the  epidemics  which  have  chiefly  excited  interest. 

The  disorders  which  have  thus  appeared  have  been  vari- 
ously grouped.  In  the  nosologies  which  have  been  accepted 
during  the  century,  commencing  with  the  one  of  Yogel  in 
1772,  and  subsequently  in  those  of  Sagar,  ICaebiide,  Cullen, 
Darwin,  Crichton,  Pinel,  Parr,  Young,  Good,  Hosack,  and  in 
the  one  adopted  by  our  present  Board  of  Health,  as  recom- 
mended by  the  International  Statistical  Congress,  we  find 
that  the  diseases  under  consideration  have  been  classified  in 
diverse  manners,  such  variations  being  made  to  adapt  the 
grouping  to  modified  medical  views  respecting  the  etiology  of 
the  maladies. 

The  late  Dr.  Joseph  M.  Smith,  in  his  "Report  on  the 
Medical  Topography  and  Epidemics  of  the  State  of  Xew 
York,"  submitted  to  the  American  Medical  Association  at  its 
annual  meeting  in  June,  1860,  in  writing  on  this  subject, 
remarked :  "  Distributed  according  to  their  natural  affinities 
or  etiological  relations,  epidemics  are  reducible  to  three  kinds, 
viz.,  contagious,  infectious,  and  meteoratious.  These  terms 
are  here  employed  in  the  sense  they  are  used  in  the  writer's 
work  on  the  'Elements  of  the  Etiology  and  Philosophy  of 
Epidemics.'" 1 

In  such  grouping,  under  the  contagious  epidemics  were 
placed,  small-pox,  measles,  scarlatina,  and,  as  minor  affections, 
varioloid  and  varicella ;  under  the  infectious,  intermittent  and 
remittent  fevers,  dysentery,  yellow-fever,  typhus,  and  com- 
pound fevers ;  under  the  meteoratious,  influenza,  typhoid 
pneumonia,  diphtheria,  erysipelas,  and  Asiatic  cholera. 

This  classification,  at  the  time,  appeared  as  concise  and  as 

1  "Transactions  of  the  American  Medical  Association vol.  xiii., 
1860,  p.  175. 
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accurate  as  it  could  possibly  be  made  with  the  current  scien- 
tific data.  During  the  last  decennary,  the  powers  of  the  mi- 
croscope as  an  instrument  of  etiological  investigation  have 
greatly  increased,  the  spectroscope  has  developed  new  meth- 
ods of  inquiry,  and  experts  have  been  in  conference  collecting 
observations  and  collating  facts. 

To  say  nothing  at  present  of  the  careful  study  given  to  other 
epidemic  disorders,  what  special  attention  has  been  given  to 
cholera !  An  International  Sanitary  Conference,  convened  at 
the  instance  of  the  Austro-Hungarian  Government,  held  at 
Vienna  in  1874,  devoted  an  entire  month  to  a  study  of  this 
malady.  At  the  conference,  Persia,  Egypt,  and  every  Euro- 
pean state,  were  represented — an  assemblage  of  delegates  repre- 
senting twenty-two  nationalities.  It  is  not  a  matter  of  sur- 
prise that,  as  a  result  of  such  advanced  studies  of  epidemics, 
views  concerning  some  of  them  have  been  modified. 

Medical  philosophy  is  now  grasping  after  material  or 
appreciable  causes  to  explain  morbid  phenomena — theories, 
though  admissible  to  investigation,  must  be  sustained  by  ob- 
servations which  can,  in  part  at  least,  be  practically  demon- 
strated by  the  chemists  and  microscopists. 

I  shall  subsequently  refer  to  the  labor  which  has  been 
expended  upon  the  study  of  minute  vegetable  organisms  and 
entozoa  as  causes  of  diseases.  At  present  it  must  suffice  to 
allude  to  the  former  of  these. 

There  are  so-called  filth- diseases,  as  appropriately  de- 
nominated by  Mr.  John  Simon.  Excrementitious  material 
from  animal  organisms,  the  refuse  of  households,  factories, 
etc.,  either  in  rural  or  in  city  localities,  may  become  causes  of 
disease  if  not  properly  disposed  of.  Such  excrement  can 
largely  be  utilized  to  promote  the  welfare  of  the  state  in  its 
agricultural  interests,  but,  instead  of  its  being  thus  employed 
or  being  rendered  innocuous,  it  is  constantly  operative  as  a 
cause  of  disease  and  death. 

These  debris  may  become  poisonous  in  a  twofold  manner : 
1.  They  are  liable  to  decomposition,  and  the  inorganic  gases 
thus  developed,  unless  under  circumstances  permitting  their 
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free  diffusion,  are  injurious  to  thflse  respiring  them.  Their 
effect,  however,  upon  the  animal  economy  is  comparatively 
slight,  and,  the  gases  being  merely  inorganic,  chemical  com- 
pounds have  no  power  of  self-multiplication  to  induce  further 
mischief  beyond  the  persons  of  those  who  have  inhaled  them. 

2.  The  debris  alluded  to  are  a  fertile  soil  for  the  growth 
of  noxious  minute  vegetable  organisms.  The  refuse,  if  wisely 
distributed  over  glebes,  rewards  the  laborer  with  turf  teeming 
with  cereals  and  rich  in  its  production  of  edible  vegetation  , 
but,  unwisely  hoarded,  this  same  material  fosters  the  most 
luxuriant  growth  of  innumerable  microscopic  vegetative 
growths,  which  bodies,  being  organic  in  their  nature,  pos- 
sess the  power  of  reproduction  to  an  indefinite  extent,  even 
in  other  localities  than  those  in  which  their  development  is 
specially  favored.  Some  of  these  growths  are  believed  to 
possess  properties  as  conspicuously  poisonous  to  mankind 
when  gaining  access  to  the  system  through  the  air,  food,  or 
water,  as  are  the  well-recognized  benign  influences  upon  the 
economy  of  the  fruits  of  meadows  and  table-lands. 

In  the  study  of  plants  of  the  lower  grade,  Klein  is  asserted 
to  have  discovered  the  microphyte  of  enteric  fever.  In  cholera, 
scarlet  fever,  diphtheria,  vegetable  growths  have  been  ob- 
served, and,  in  various  diseases,  the  excreta  from  the  bowels, 
etc.,  are  supposed  to  contain  the  germs  of  the  prevalent  mor- 
bid infections. 

Vegetation,  indeed,  induces  disease  in  vegetation.  The 
Scripture  says,  "  I  smote  you  with  blasting  and  mildew." 
"  Blasting"  and  "  mildew  "  have  scourged  the  crops  of  the  an- 
cient Jews  and  Romans.  The  modern  farmer  employs  the 
terms  smut,  bunt,  rust,  and  mildew,  to  describe  the  more  com- 
mon diseases  of  vegetation,  and,  on  a  former  occasion,  as  I 
have  said  before  this  Academy,  these  conditions  are  induced 
by  vegetable  parasites.  Rot  a  plant  cultivated  by  man  is  free 
from  such  fungi.  In  the  recent  investigation  of  disease,  as 
affecting  the  inferior  animals  and  man,  similar  growths  are 
believed  to  play  an  important  part  in  their  production. 

But,  wrhile  admitting  such  to  be  the  case,  there  are  doubt- 
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.less  other  cooperative  factors  favoring  the  spread  of  epidemic 
disorders.  There  are  atmospherical  states  which  exert  potent 
influences  in  promoting  the  diffusion  of  maladies.  Those 
which  are  readily  recognized,  such  as  relate  to  heat,  cold, 
moisture,  dryness,  electricity,  calm,  winds,  etc.,  are  observed 
to  affect  intensities  of  prevalence.  As  respects  electricity, 
we  appreciate  the  deadly  result  of  the  shaft  of  lightning — 
are  there  not  obscure  influences  of  this  principle  at  times 
operative,  concerning  which  we  are  unaware?  The  atmos- 
phere is  never  in  a  state  of  stable  electrical  equilibrium,  and 
it  is  unphilosophical  to  suppose  that  varying  electrical  con- 
ditions exert  no  influence,  directly  or  indirectly,  upon  ani- 
mate nature. 

Respecting  ozone,  that  mysterious,  active,  and  condensed 
form  of  ox}7gen,  how  comparatively  little  is  known  as  regards 
its  general  effects !  Its  presence  in  the  air  varies  with  the 
time  of  day  and  with  the  prevalence  of  certain  winds,  and  is 
less  appreciable  in  over-crowded  localities  than  in  uninhabited 
or  sparsely-settled  regions.  We  recognize  it  as  the  great  oxi- 
dizing and  purifying  agent — an  agent  which  is  readily  meta- 
morphosed, for  while  speeding  in  its  noble  mission  of  reforma- 
tion, and  while  in  the  act  of  purification,  it  is  transmuted  into 
the  simpler  form  of  oxygen. 

Ozone,  when  undiluted,  is  irrespirable,  and,  when  but  mod- 
erately diluted,  oxidizes  the  blood  unnaturally  and  induces 
pulmonary  irritation  and  systemic  disturbance.  It  is  readily 
inferred  that,  when  this  principle  is  present  in  a  compara- 
tively small  quantity  in  the  atmosphere,  those  respiring  it  are 
not  thereby  sufficiently  vitalized,  and  that  local  mephitic 
agencies,  bereft  of  a  counteracting  influence,  acquire  aug- 
mented morbific  powers.  When  this  same  principle  occurs 
excessively  in  the  air,  there  is  every  reason  to  believe  that 
other  morbid  phenomena  are  induced.  More  precise  knowl- 
edge concerning  this  principle  is  needed,  as  well  as  of  other 
principles  of  whose  presence  in  the  atmosphere  we  are  already 
aware. 

Is  there  not  an  "  epidemic  meteoration,"  or  condition 
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which  comprehends  "insensible  qualities  of  the  general  at- 
mosphere, which  produce  or  favor  the  prevalence  of  popular 
diseases  ?  " 1  Investigations  in  this  direction  have  not,  as  yet, 
been  fully  made.  We  have  not,  as  yet,  been  furnished  with 
instruments  or  means  of  inquiry  sufficiently  accurate  to  de- 
cipher occult  influences  of  the  atmosphere,  and  such  an  inquiry 
is  essential,  if  we  are  to  fully  understand  the  wide-spread  ap- 
pearances of  disease. 

"Water  impregnated  with  certain  organic  and  inorganic 
material  is  inimical  to  health ;  the  atmosphere  similarly  con- 
taminated is  similarly  noxious.  The  air  is  more  complex  in 
its  chemical  nature  than  water,  and  is,  consequently,  liable  to 
greater  vicissitudes  in  composition,  and  its  principles,  not  all 
being  chemically  combined  together,  may  be  capable  of  be- 
having, under  peculiar  circumstances,  in  a  mysterious  way 
upon  mankind.*,  There  is  not  that  same  stable  constitution  in 
air  as  there  is  in  water  per  se. 

While  diffusion  in  the  atmosphere  prevents  a  universal 
and  dangerous  contamination  from  local  pernicious  causes, 
nevertheless,  combined  aerial  and  terrene  conditions  may  ren- 
der considerable  regions  of  territory  insanitary.  A  disease 
may  be  contagious  through  excreted  germs,  but  for  the  disease 
to  spread  over  extended  areas  the  germ  and  atmosphere  must 
be  coadjutors  ;  in  other  words,  the  germ  must  find  a  congenial 
medium  in  which  either  to  sustain  its  life  or  to  promote  its 
growth,  multiplication,  and  diffusion.  It  is,  doubtless,  true 
that  the  air  at  times  is  a  mere  vehicle  of  morbid  germs,  and 
such  germs,  when  meeting  congenial  terrene  or  systemic  con- 
ditions, there  fructify,  as  the  seeds  of  grass,  etc.,  may  be  wafted 
by  winds  to  develop  in  distant  and  fruitful  soils. 

Points  of  investigation  specially  needing  elucidation  at 
present  are  these  :  To  what  extent  are  meteoratious  conditions 
alone  responsible  in  the  production  of  disease?  To  what  ex- 
tent are  morbid  germs  culpable?  What  aerial  conditions 
essentially  favor  germ  diffusion  ?    To  what  degree  are  inor- 

1  See  "Elements  of  the  Etiology  and  Philosophy  of  Epidemics,"  by 
Joseph  Mather  Smith,  M.  D.,  New  York,  1824,  p.  115. 
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o-anic  mephitic  influences  operative  in  the  causation  of  dis- 
ease? 

Another  point  of  interest  relating  to  etiology  is  an  inquiry 
into  the  nature  of  the  development  of  a  contagious  element  in 
the  course  of  certain  inflammatory  diseases,  and  into  the  pro- 
cesses by  which  a  multiplication  of  infectious  germs  takes  place 
within  the  animal  economy,  irrespective  of  vegetative  growth. 

Puerperal  fever  occasionally  seems  to  occur,  even  when  the 
patient  is  under  the  most  auspicious  circumstances,  and  when 
there  has  been  no  appreciable  inoculation  with  the  disease, 
and  from  such  a  case  contagion  may  arise  and  be  diffused.  It 
is  common  to  attribute  such  a  febrile  genesis  to  a  poison  gen- 
erated within  the  nterus,  from  decaying  clots,  portions  of  pla- 
centa, etc.,  which  is  absorbed  into  the  system. 

It  has  not  been  easy  to  explain  the  multiplication  of  the 
poison — the  spread  of  the  disorder.  May  it  not  be  accounted 
for  in  this  way  ?  If  innumerable  bioplasts  are  eliminated  from 
such  a  patient,  is  it  not  presumable  that  these  minute  organic 
particles  are  impregnated  with  the  poison  derived  from  the 
patient,  and  that  they  may  become  morbific  germs  ?  Indeed, 
the  idea  is  now  becoming  prevalent  that  a  number  of  diseases 
are  contagious  which  have  never  been  supposed  to  possess  any 
such  attribute.  The  method  of  their  diffusion  has  not  been 
clearly  understood — infected  bioplasts  may  be  the  morbid 
vehicles. 

Vegetative  growths  may  induce  certain  diseases,  and  spe- 
cific poisons  may  thus  be  engendered  in  the  animal  economy. 
bioplasts  may  be  instrumental  in  spreading  such  septic  con- 
ditions, and  thus  compound  causes  may  cooperate  in  diffusing 
various  maladies. 

From  what  has  been  said  it  is  evident  that,  concerning  the 
specific  natures  of  the  poisons  of  a  number  of  the  epidemic 
disorders,  we  are  almost  entirely  ignorant.  We  regret  to 
have  to  acknowledge  such  ignorance,  but  have  an  ample 
cause  of  excuse.  Some  of  these  causes  have  been  operative, 
at  intervals  at  least,  from  time  immemorial.  But  while  this 
is  a  recognized  fact,  nevertheless,  human  genius  has  only  been 


New  York  Academy  of  Medicine. 


369 


qualified  within  a  comparatively  short  time  to  engage  in 
studies  of  such  a  nature.  If  we  regard  merely  the  eighteen 
centuries  and  three-quarters  of  a  century  of  time  according  to 
our  present  computation  of  years,  we  can  eliminate  nearly 
eighteen  centuries  during  which  progress  in  such  direction 
was  at  all  practicable.  We  have  scarcely  to  look  back  a 
decade  of  decades  to  find  chemistry  developing  as  a  branch 
of  scientific  inquiry.  We  find  hydrogen,  oxygen,  and  nitro- 
gen, and  various  other  elements,  shining  out  more  brightly  as 
the  chemical  discoveries  of  the  century  than  the  new  lights  of 
Uranus  and  Neptune  in  the  contemporaneous  centenary  of 
astronomy.  With  the  genesis  of  chemistry  new  philosophical 
attributes  were  unfolded  to  man,  and  with  gradually-acquired 
gifts  of  analysis  and  synthesis,  of  eduction  and  production, 
he  has  clearly  defined  the  operations  of  various  occult  atomic 
affinities,  and  is  engaged  in  the  definition  of  numerous  mys- 
terious phenomena  of  nature  and  of  art.  The  microscope 
and  spectroscope  promise  very  material  guidance  in  further 
researches,  but  as  yet  have  afforded  imperfect  information, 
but  the  information  already  afforded  has  almost  revolutionized 
medical  philosophy  relating  to  the  subjects  under  considera- 
tion. While  we  deplore  our  ignorance  concerning  the  precise 
natures  of  the  poisons  to  which  allusion  has  been  made,  we 
feel  assured  lux  lucet  in  tenebris,  and  furthermore  feel  con- 
scious, as  the  sequal  will  show,  that  we  are  already  armed, 
through  the  resources  of  hygiene  and  chemistry,  with  means 
which  have  shorn  pestilential  disorders  of  half  of  their  ter- 
rors. 

We  have  found,  in  examining  the  etiological  branch  of  our 
subject,  that  there  are  several  paths  of  inquiry  which  have 
only  been  partially  explored.  With  a  limited  knowledge  in 
regard  to  vegetable  parasites;  and  other  organic  germs,  as 
causes  of  disease,  and  with  a  very  limited  acquaintance  with 
the  nature  of  atmospherical  vicissitudes  as  inducing  morbid 
conditions,  with  studies  on  these  subjects  at  present  being 
very  intently  prosecuted,  it  seems  more  difficult  at  this  time 
to  make  a  new  nosological  grouping  of  epidemics  than  it  has 
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ever  been  before.  We  appear  to  be  on  the  very  threshold  of 
developments  which  are  probably  to  modify  many  of  our 
preconceived  ideas.  Such  being  the  case,  I  will  not  to-night 
attempt  any  new  classification  of  diseases,  but  in  treating  of 
the  disorders  which  have  appeared  as  epidemics  in  our  terri- 
tory, as  a  matter  of  convenience,  will  merely  speak  of  them 
in  the  order  in  which  they  have  before  been  enumerated. 

I  will  first  consider  the  lessons  which  have  been  taught  us 
by  the  visitations  of  small-pox,  measles,  scarlatina,  and  vari- 
cella, usually  classified  among  the  contagious  disorders.  As 
prefatory  to  such  consideration  it  is  desirable  to  say  a  few 
words  in  regard  to  murrains  and  epizooties,  which  from  time 
to  time  have  prevailed,  for  between  these  diseases  and  epi- 
demics there  is  often  a  close  relationship,  though  not  neces- 
sarily so,  but  it  is  particularly  a  noticeable  occurrence  be- 
tween cow-pox  and  small-pox. 

The  prevalence  of  murrains  has  been  recognized  since  a 
remote  antiquity.  In  sacred  history,  Moses  records, 44  Behold, 
the  hand  of  the  Lord  is  upon  thy  cattle  which  is  in  the  field, 
upon  the  horses,  upon  the  asses,  upon  the  camels,  upon  the 
oxen,  and  upon  the  sheep:  there  shall.be  a  very  grievous 
murrain  "  (Exodus,  ix.  3) ;  and  he  further  has  described  the 
disorder  as  "  a  boil  breaking  forth  with  blains  upon  man  and 
upon  beast"  (Exodus,  ix.  10).  Profane  history  abounds  in 
allusion  to  epizooties.    Homer  in  his  "  Iliad  "  relates  : 

"  On  njules  and  dogs  the  infection  first  began, 
And  last  the  vengeful  arrows  fixed  in  man." 

In  (Edipus  is  read  : 

"  For  all  those  plagues  which  earth  and  air  had  brooded, 
First  on  inferior  creatures  tried  their  force, 
And  last  they  seized  on  man.'" 

It  is  unnecessary  to  multiply  allusions  to  the  numerous 
epizooties  which  have  prevailed  in  the  world's  history.  The 
causes  of  these  are  in  many  cases  as  inexplicable  as  are  those 
of  some  of  the  epidemics,  but  are  being  studied  with  interest 
and  with  most  promising  results.    Those  which  have  most  re- 
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cently  been  observed  in  our  territory  have  not  appeared  to 
have  an  intimate  connection  with  human  maladies,  though  in 
1825  a  disorder  among  horses,  known  as  slavers,  made  a  disas- 
trous visitation,  and  preceded  an  epidemic  of  erysipelas  and 
influenza  throughout  a  part  of  this  State. 

It  was  a  study  of  the  relationship  between  vaccinia  and 
variola,  made  about  the  commencement  of  this  century,  which 
led  to  the  discovery  of  the  great  prophylactic  of  small-pox,  viz., 
vaccination.  Cow-pox  made  its  appearance  in  England  in 
1745,  and  subsequently  in  1770,  when,  as  recorded  by  Aitken, 
"  it  appeared  among  the  horned  cattle  with  so  much  severity 
that  his  majesty  George  III.,  in  his  speech  from  the  throne, 
at  the  opening  of  Parliament,  on  the  9th  of  January  of  that 
year,  called  upon  the  Houses  of  Parliament  to  take  the  sub- 
ject into  their  serious  consideration.  The  disease  continued 
with  more  or  less  violence  till  1780,  and  it  was  no  doubt  the 
expiring  embers  of  this  epizooty  which  Dr.  Jenner  found  in 
Gloucester,  and  made  the  basis  of  his  investigation  during 
that  and  subsequent  years."  In  1798,  Jenner  promulgated 
the  result  of  his  study  in  this  direction.  The  medical  profes- 
sion of  the  civilized  world  has  substantially  adopted  his  views, 
and  his  name  has  almost  been  enshrined  with  that  of  JEscu- 
lapius. 

It  has  not  been  an  easy  task  to  educate  the  popular  mind 
into  a  belief  in  the  prophylactic  powers  of  vaccination,  but 
three-quarters  of  a  century  have  sufficed  to  accomplish  the 
important  work.  With  proper  care,  epidemics  of  small-pox 
can  now  be  absolutely  prevented,  and  when  from  neglect  the 
disorder  is  encountered  the  patient  need  no  longer  be  avoided 
by  kindred  and  friends  who  have  been  properly  protected. 
Certainly  the  century  under  consideration  marks  in  this  re- 
spect an  epoch  in  medical  history,  and  American  physicians 
have  been  foremost  in  experimenting  with  and  in  advocating 
inoculation,  and  subsequently  vaccination,  as  a  means  of  pre- 
venting one  of  the  most  loathsome  of  human  disorders. 

Respecting  the  other  contagious  epidemics,  viz.,  of  scarlet 
fever,  measles,  and  chicken-pox,  the  latter  is  ordinarily  such 
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a  mild  affection  as  to  require  only  passing  notice.  Of  the 
others  we  unfortunately,  cannot  speak  so  encouragingly  as 
can  be  done  of  variola.  Both  prevail  at  times  in  an  epidemic 
manner,  their  diffusion  being  favored  by  some  unknown 
and  peculiar  condition  of  the  atmosphere.  This  condition  is 
not  identical  with  that  which  propagates  the  meteoratious 
diseases,  for  there  is  not  generally  a  contemporaneous  preva- 
lence of  both  classes  of  maladies.  The  poison  of  these 
maladies  when  once  introduced,  especially  in  the  larger 
villages  and  in  cities,  appears  hardly  ever  to  be  entirely  erad- 
icated. 

Now,  while  we  cannot  boast  of  any  special  means  of  pro- 
phylaxis, we  nevertheless  find  that  a  long  series  of  years  will 
elapse  without  an  extended  appearance  of  the  diseases  under 
consideration.  This  phenomenon  can  be  accounted  for  in  two 
ways:  1.  Atmospheric  influences  do  not  always  favor  their 
diffusion.  2.  When  their  diffusion  is  thus  favored,  increased 
vigor  is  employed  in  checking  their  spread.  For  example, 
the  apartment  of  the  isolated  patient  is  thoroughly  venti- 
lated, and  the  poison,  in  only  an  attenuated  form,  can  be 
wafted  from  the  chamber  or  scattered  by  fomites.  The  re- 
moval of  carpets  and  unnecessary  furniture  to  prevent  their 
infection,  disinfection  of  the  air,  of  the  excreta,  of  the  clothing, 
and  destruction  of  some  of  the  latter  by  fire,  and,  finally, 
fumigation  of  the  apartment,  are  some  of  the  means  now  re- 
sorted to  with  undoubted  success  to  stay  the  progress  of  the 
disorder. 

Among  intelligent  physicians  these  or  kindred  measures 
are  voluntarily  enforced  to  prevent  the  multiplication  of  foci 
of  disease,  and  many  municipalities  enjoin  such  sanitary  pre- 
cautions. Prophylaxis  in  this  direction  has  certainly  made 
progress  with  the  advance  of  time. 

We  now  come  to  a  consideration  of  another  group  of  affec- 
tions, viz.,  typhus  and  typhoid  fevers,  malarial  affections,  in- 
cluding dysentery  and  yellow  fever,  which  have  been  classified 
as  infectious  epidemics.  Typhus  and  typhoid  fevers  have  an 
element  in  their  character  which  allies  them  to  a  certain  ex- 
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tent  with  the  contagious  disorders ;  the  same  remark  is  also 
applicable  to  dysentery,  though  perhaps  in  a  more  limited 
degree.  A  poison  is  disseminated  from  each  patient  suffering 
from  these  maladies,  and  those  exposed  while  in  attendance 
upon  such  patients  are  liable  to  become  infected  ;  but,  in  ad- 
dition thereto,  there  appears  to  be  a  more  or  less  diffused 
aerial  condition  favoring  the  diffusion  of  the  diseases  alluded 
to.  Overcrowding  of  tenements,  imperfect  ventilation,  de- 
fective trapping  of  waste-pipes,  and  faulty  drainage,  favor  the 
local  spread  of  the  disorders,  and  the  soil,  becoming  impreg- 
nated with  morbific  material,  renders  the  water  used  as  drink 
a  vehicle  of  disease.  From  one  or  more  of  these  causes  have 
appeared  at  various  times  outbursts  of  the  disorders  under 
consideration  in  jails,  ships,  camps,  villages,  towns,  and  in 
scattered  hamlets  and  rural  situations.  Armies,  as  is  well 
known,  have  rendered  the  localities  in  which  they  were  tarry- 
ing pestilential  in  the  extreme,  and  on  breaking  up  their  quar- 
ters have  by  fomites  carried  with  them  devastation  along  the 
line  of  their  march.  But  modern  sanitary  science  has  eradi- 
cated or  modified  many  causes  which  in  war,  ocean-travel, 
penal  and  eleemosynary  institutions,  and  among  mankind  gen- 
erally, in  segregated  and  gregarious  life,  have  favored  the  de- 
velopment and  spread  of  the  febrile  affections  under  considera- 
tion. 

Respecting  the  malarial  affections,  our  territory  is  so  for- 
tunately situated  as  not  to  develop  those  severe  types  charac- 
teristic of  the  same  class  of  maladies  encountered  in  the  tropics. 
Intermittent  and  remittent  fevers  and  dysentery  are  diseases, 
however,  of  sufficient  gravity  to  intimidate  the  residents  of 
regions  in  which  they  prevail.  The  prevalence  of  these  dis- 
orders in  distinctive  paludal  and  littoral  situations  has  left  no 
doubt  in  regard  to  their  etiology,  though  the  precise  nature  of 
the  miasm  engendered  in  such  places  has  never  been  abso- 
lutely defined. 

On  a  former  occasion  I  have  shown  that  tlie  Pontine 
Marshes  spread  infection  in  the  territory  of  the  Yolschi,  as 
they  contaminate  the  same  tract  of  country  for  its  modern 
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inhabitants.1  But  the  Italian  morass,  thirty  miles  in  length 
and  eight  in  breadth,  has  at  times  been  partially  converted 
into  inoffensive  and  fertile  plains  by  the  thorough  system  of 
drainage  enforced  during  the  reigns  of  Augustus,  ISTerva,  and 
Trajan,  and  during  the  pontificate  of  Pius  YI.  At  other  pe- 
riods engineering  resources  were  neglected  ;  rich  fields  de- 
generated into  impassable  and  noisome  bogs,  while  the  in- 
habitants of  the  environs  lost  their  ruddiness  and  acquired  an 
anaemic  pallor. 

Had  the  efforts  toward  reclamation  been  persistently  made 
from  the  time  of  their  inception  by  the  consul  Cethegus,  a 
baneful  spot  could  have  been  permanently  obliterated ;  stag- 
nant waters  could  have  been  collected  into  running  streams, 
quagmire  converted  into  loam,  and  the  low  vegetation  of  a 
vast  fen  metamorphosed  into  genial  fruitfulness.  The  earth 
itself  would  have  become  as  magnificent  a  monument  of  the 
philosophy  and  grandeur  of  ancient  Roman  civilization  as 
have  been  the  classical  literature  and  massive  architecture  of 
the  historical  period  alluded  to. 

In  modern  times  there  have  been  imitations  of  the  ancient 
methods  of  drainage,  in  numerous  localities,  and  with  the 
most  satisfactory  results,  but,  while  we  find  it  practicable  to 
improve  the  health  of  certain  localities  by  the  means  indi- 
cated, it  seems  to  us  at  present  almost  a  fruitless  task  to  at- 
tempt to  reclaim  a  large  part  of  an  entire  continent  by  means 
of  such  sanitary  engineering  skill.  To  escape  injury  from  ir- 
remediable regional  morbific  influences,  the  inhabitants  must 
invoke  the  resources  of  private  hygiene  and  establish  physical 
vigor  capable  of  withstanding  baneful  surroundings. 

In  regard  to  yellow  fever,  we  find  its  poison  engendered 
and  most  intensified  under  the  equatorial  sun — in  a  zone 
where  vegetation  is  monarch,  and  where  aboriginal  man,  ener 
vated  and  to  a  great  degree  secluded  by  reason  of  climatic 
causes,  as  regards  his  highest  attributes,  is  no  more  typical  of 
manhood  than  vegetation  is  typical  as  found  on  mountain 
1  Anniversary  Discourse,  New  York  Academy  of  Medicine,  Gouverneur 
M.  Smith,  1870. 
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eminence  or  in  polar  latitude.  The  poison,  however,  diffuses 
itself  over  semi-tropical  regions,  and  is  conveyed  to  the  tem- 
perate zone,  and  here,  during  the  summer  solstice,  especially 
if  favored  by  a  hot  and  humid  atmosphere  and  insalutary  lo- 
cal conditions,  it  can  for  a  season  operate  disastrously.  But 
the  resources  of  science  step  in  to  arrest  its  operations.  Ex- 
perience has  taught  that  wisely-administered  quarantine  regu- 
lations, conjoined  with  local  sanitary  precautions,  can  either 
blockade  its  entrance  into  northern  ports,  or  at  least  deprive 
it  of  resources  favoring  its  epidemic  diffusion.  In  corrobora- 
tion of  this  fact,  we  have  simply  to  study  the  frequent  threat- 
ened invasions  of  the  port  of  New  York,  and  of  various  cities 
on  our  southern  seaboard,  and  specially  the  sanitary  history 
of  New  Orleans  during  our  recent  war. 

Respecting  the  latter  subject,  our  distinguished  Fellow,  Dr. 
Elisha  Harris,  in  a  paper  read  before  this  Academy,  January, 
1865,  on  "  Hygienic  Experience  in  New  Orleans  during  the 
War,"  etc.,  appropriately  said  :  "  Such  immunity  from  her 
accustomed  scourging  of  yellow  fever  had  not  been  enjoyed  by 
New  Orleans  the  last  half  century.  Even  her  wisest  hygien- 
ists  had  been  generally  discredited,  and  often  derided,  when 
they  publicly  taught,  as  Fenner,  Barton,  Simonds,  and  Ben- 
nett Dowler  had  most  faithfully,  that  the  active  and  localizing 
causes  of  yellow  fever,  and  the  high  death-rate  in  that  city, 
were  preventable.  There  was  a  truthfulness  worthy  of  the 
medical  profession  in  the  words  of  Dr.  Barton,  who,  as  presi- 
dent of  the  New  Orleans  Sanitary  Commission,  sitting  in 
grave  and  scientific  consultation  upon  the  terrible  visitations 
of  yellow  fever,  unhesitatingly  declared  the  causes  of  that 
pestilence  and  the  city's  excessive  insalubrity  4  entirely  suscep- 
tible of  cure.'  But  how  few  persons  appreciated  the  truth  of 
Dr.  Barton's  words  of  prophecy,  when  he  said  that  '  upon  the 
broad  foundation  of  sanitary  measures  we  can  erect  a  monu- 
ment of  public  health,  and  that  if  a  beacon-light  be  erected  on 
its  top,  and  kept  alive  by  proper  attention,  this  city  will  be 
second  to  none  in  this  first  of  earthly  blessings ! '  " 1 
l  u  Bulletin  New  York  Academy  of  Medicine,"  No.  30,  September,  1865. 
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I  come  now  to  consider  a  group  of  affections  varying 
greatly  in  their  character,  as  regards  both  the  severity  and 
the  nature  of  their  symptoms.  I  allude  to  influenza,  a  com- 
paratively mild  affection ;  pneumonia  typhodes,  a  grave  disor- 
der; diphtheria,  a  malady  of  similar  gravity;  cholera,  a  dis- 
temper universally  dreaded ;  and  erysipelas,  likewise  serious 
in  its  character.  These  maladies,  when  appearing  in  an  epi- 
demic manner,  are  in  some  instances  apparently  caused,  and 
in  other  instances  perhaps  merely  diffused,  by  atmospherical 
conditions,  the  precise  nature  of  which  we  are  for  the  most 
part  ignorant.  In  three  of  them,  symptoms  of  irritation  and 
inflammation  of  the  respiratory  tracts  are  particularly  notice- 
able ;  in  one  of  them  lesions  of  the  prima  via  are  as  peculiarly 
marked,  while  in  another  the  dermic  tissue  is  specially  in- 
volved. 

These  disorders  have  been  before  grouped  as  meteoratious 
affections.  Diphtheria  and  cholera  are  now  recognized  as 
contagious  diseases  ;  but  their  prevalence  is  at  times  so  pecu- 
liar and  general  that  it  has  been  difficult  to  ascribe  their  spread 
to  contagion  alone.  It  seems  proper,  in  our  present  state  of 
knowledge,  to  admit  that  the  germs  of  these  maladies,  as  de- 
rived from  patients,  meet  with  aerial  and  terrene  conditions 
particularly  favorable  to  their  diffusion,  and  consequently 
many  more  people  are  smitten  by  them  than  those  coming 
in  contact  with  the  sick. 

The  poisons  of  the* other  affections  have  seldom,  in  this 
country,  offered  opportunities  for  study.  Their  sudden  and 
wide-spread  appearances  seem  to  teach  that  atmospherical 
conditions  are  important  factors  in  their  production. 

Epidemic  influenza  and  typhoid  pneumonia  have  only 
occasionally  been  observed  here.  Diphtheria,  while  it  has 
prevailed  in  our  territory  as  early  as  1751,  and  at  a  few  sub- 
sequent periods,  had  attracted  little  attention  until  within  a 
few  years.  Of  late,  especially  in  our  large  cities,  its  poison 
has  become  acclimated,  and  like  the  variolous  virus  is  con- 
stantly operative,  but  not  always  in  an  epidemic  manner.  The 
disorder  possesses  a  contagious  element.    While  little  can  be 
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done  to  correct  any  general  condition  of  the  atmosphere  which 
favors  the  diffusion  of  diphtheria,  yet  the  local  measures  of 
purification  now  in  vogue  are  potent  in  preventing  the  exten- 
sion of  the  disorder  by  contagion,  and  by  thus  destroying  the 
local  foci  of  disease  we  prevent  also  its  diffusion  by  meteora- 
tious  influences. 

Repeated  opportunities  for  studying  epidemic  cholera  both 
on  shipboard  and  on  land  have  been  afforded  during  the  cen- 
tury;  but  science  has  failed  to  define  specific  choleraic  germs. 
The  study  of  the  subject,  however,  has  not  been  nugatory. 
The  conditions  favoring  the  development  and  spread  of  this 
disorder  are  allied  in  character  to  those  favoring  the  outbreak 
and  diffusion  of  several  other  forms  of  pestilence.  The  germs 
of  the  disorder  are  supposed  to  be  microscopic  vegetative 
growths  ;  such,  indeed,  is  the  present  prevalent  opinion.  The 
perennial  habitat  of  its  peculiar  poison  is  India;  and  the  world, 
to  a  greater  or  less  extent,  is  perennially  inoculated  with  cholera 
from  this  great  focus  of  the  disease. 

Routes  of  travel  are  its  favored  highways.  The  traveler 
may  convey  by  luggage,  etc.,  from  an  infected  region  the 
germs  of  a  poison  which,  under  favoring  circumstances,  may 
smite  him  with  death  in  a  distant  land.  A  case  thus  devel- 
oped is  capable  of  spreading  the  disease  to  those  about  him 
through  the  material  vomited,  ejected  from  the  bowels,  or 
eliminated  by  the  kidneys,  unless  such  oral,  anal,  and  renal 
excreta  are  disinfected  either  by  a  strong  acid  or  by  similar 
potent  means  of  destruction.  When  such  measures  are  not 
resorted  to,  and  large  numbers  of  cases  are  suffering  from  the 
disease,  the  general  atmosphere  may  become  so  contaminated 
as  to  carry  the  poison  for  some  distance ;  but  the  distance  to 
which  it  can  be  meteoratiously  spread  is  uncertain.  I  cannot 
enlarge  on  this  topic,  but  would  remark  that,  if  our  sanitary 
guardians  keep  informed  in  reference  to  the  foreign  prevalence 
of  the  malady,  steps  can  be  taken  here  to  prevent  either  its  in- 
troduction or  its  general  prevalence.  A  recent  report,  pub- 
lished under  the  auspices  of  the  United  States  Congress,  very 
truthfully  says :  "  Nothing  is  more  clearly  proved  by  the  his- 
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tory  of  cholera  than  that  epidemics  of  this  dreaded  disease 
can  be  controlled  by  vigorous  hygienic  measures.  The  true 
remedy  against  cholera  is  preventive  medicine. 11 

Regarding  epidemic  erysipelas,  it  may  be  said  that  few 
opportunities  have  been  offered  for  studying  its  peculiarities. 
The  disorder  is  kindred  in  its  nature  to  the  one  originating  in 
our  hospitals,  but  differs  from  it  in  appearing  over  large  sec- 
tions of  territory. 

Another  disorder  to  which  no  allusion  has  been  made  oc- 
casionally prevails  in  an  epidemic  manner,  and  is  peculiarly 
distressing  on  account  of  the  class  of  persons  affected  thereby. 
Reference  is  made  to  puerperal  fever.  "While  it  may  not  be 
possible  to  prevent  sporadic  cases  of  the  malady,  nevertheless, 
its  ordinary  prevalence  in  lying-in  asylums  is  attributable  to 
gross  and  culpable  carelessness,  and,  with  our  present  knowledge 
of  the  etiology  of  the  disease,  its  conveyance  by  accoucheurs, 
attendants,  etc.,  is  an  iniquity  scarcely  less  abhorrent  than  that 
of  inducing  criminal  abortion.  The  efficient  means  now  em- 
ployed to  prevent  the  outbreak  and  spread  of  the  distemper 
in  maternity  hospitals,  and  to  prevent  the  portability  of  its 
poison  from  these  institutions  and  from  cases  in  private  prac- 
tice, and  of  congeneric  poisons  to  women  about  to  be  confined, 
if  properly  carried  out,  can  almost  eradicate  the  affection. 
Such  prophylaxis  is  a  result  of  the  intelligent  study  of  the 
subject  within  a  comparatively  few  years. 

No  more  interesting  field  of  study  regarding  epidemics  is 
to  be  found  than  that  relating  to  armies  when  engaged  in 
active  service.  During  the  world's  history,  the  javelin  and 
lance,  the  sling  and  falchion,  the  tomahawk  and  bayonet,  shot 
and  shell,  have  killed  their  hundreds  of  thousands  ;  but,  while 
contending  arms  have  sacrificed  innumerable  hecatombs  of 
lives,  during  these  same  strifes  disease  has  proved  a  more  dis- 
astrous foe  of  valiant  battalions  than  inimical  weapons  of  war. 
The  countless  belligerent  forces  which  have  from  time  to  time 
been  mustered,  containing  the  youth,  the  pride,  the  flower 

1  "  Cholera  Epidemic  of  1873  in  the  United  States,"  Washington, 
1875,  p.  19. 
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of  the  earth,  and  whether  or  not  engaged  in  holy  or  unholy 
warfare,  have  time  and  time  again  been  desolated  by  disease. 
Indeed,  an  almost  decimating  decimation  has  occasionally 
withered  the  power  of  what  has  seemed  an  invincible  force. 

Ancient  history  has  embalmed  the  memories  of  surgeons 
of  former  days.  We  linger  when  reading  of  the  care  bestowed 
upon  the  wounded  Machgeon,  we  mourn  when  learning  of  his 
decease,  we  rejoice  at  the  divine  honors  paid  to  his  memory, 
and  hallow  the  temple  erected  in  his  honor  at  Massenia.  But 
the  medical  officers  of  those  days  were  chiefly  lauded  for  their 
surgical  abilities — their  modern  brethren  must  possess  skill  of 
a  wider  latitude. 

The  causes  which  have  induced  disease  and  death  among 
soldiers  in  their  active  campaigns  until  a  comparatively  re- 
cent period,  if  not  overlooked,  have  not,  at  least,  received  that 
prophylactic  attention  which  humanity  demanded.  As  lately 
as  during  the  Crimean  war — a  war  in  which  civilized  nations 
were  contending,  in  which  the  prowess,  the  strategy,  the  en- 
gineering skill,  and  the  mighty  armaments  of  strife  of  the 
nineteenth  century,  were  on  trial  and  being  scanned  by  the 
world — a  waste  of  human  life  was  permitted  from  preventable 
diseases  which  has  cast  a  stigma  on  nations,  the  bravery  of 
whose  soldiers  has  elicited  the  plaudits  of  continents. 

Our  own  republic  was  plunged  soon  after  in  the  horrors 
of  civil  war— a  war  which  called  into  the  service,  including 
reenlistments  of  veteran  volunteers,  an  army  of  loyal  citizens 
numbering  2,753,723.  The  lessons  learned  from  the  Crimean 
war  had  been  studied  on  this  side  of  the  Atlantic.  "  We 
were  left  to  no  vagne  conjecture  as  to  the  causes  which  pro- 
duced the  fearful  mortality  among  allied  troops  before  Sevas- 
topol— a  mortality  which,  as  has  been  truly  said,  has  never 
been  equaled  since  the  hosts  of  Sennacherib  fell  in  a  single 
night." 

The  proclamation  of  the  President  of  the  United  States, 
calling  for  troops,  was  issued  on  the  15th  of  April,  1861,  and 
with  its  echo  was  heard  the  tap  of  the  drum,  simultaneously 
firing  the  patriotism  and  philanthropy  of  the  North.  The 
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recruit  was  scarcely  under  marching-orders  when  means  were 
being  devised  to  protect  him  from  disease. 

On  the  23d  of  April,  1861,  but  eight  days  after  the  Presi- 
dent's manifesto,  an  association  of  physicians  was  formed  in 
this  city  known  as  the  "  New  York  Medical  Association  for 
the  Supply  of  Lint,  Bandages,  etc.,  to  the  U.  S.  Army."  The 
object  of  the  society  was  not  alone  to  furnish  means  for  the 
treatment  of  wounded,  but  to  provide  as  far  as  possible,  to 
the  regiments  gathering  at  the  front,  hospital  clothing,  etc., 
for  rapid  equipments  included  bare  necessities;  and  recruits 
would  almost  necessarily  suffer  from  disease  in  their  sudden 
transition  from  civil  to  military  life. 

The  society  had  an  existence  of  three  months,  and  num- 
bered fifty-five  physicians,  many  of  them  Fellows  of  this  Acad- 
emy. During  this  time  eighteen  hundred  dollars  in  money  was 
collected  and  judiciously  expended  ;  vaccine  virus  was  distrib- 
uted to  various  regiments  and  the  hospital  at  Fortress  Mon- 
roe; numerous  articles  gathered  from  the  benevolent  of  an  es- 
timated value  of  $11,548.46  were  carefully  dispersed  to  thirty- 
six  regiments,  six  hospitals,  to  the  Naval  Department,  to  the 
Medical  Purveyor  IT.  S.  Army,  and  articles  of  diet  placed  in 
a  proper  channel  to  reach  those  requiring  them. 

"While  this  and  numerous  other  initial  local  steps  were  be- 
ing taken  to  aid  in  maintaining  the  physical  integrity  of  the 
army,  wise  measures  were  being  devised  to  concentrate  into  a 
single  organization  the  benevolence  of  loyal  States.  As  the 
result  of  such  deliberation  the  U.  S.  Sanitary  Commission 
was  organized  on  the  12th  of  June,  1861.  While  the  Govern- 
ment was  sufficiently  animated  in  its  efforts  to  preserve  the 
national  Union,  it  scarcely  appreciated  the  importance  of  san- 
itary regulations  to  maintain  the  health  of  troops,  and  it 
needed  the  stimulus  of  an  association  fresh  from  the  people  to 
arouse  it  to  a  full  sense  of  duty  in  this  regard.  The  project 
of  infusing  civil  aid  in  military  administration  met  with  dis- 
approbation in  certain  official  quarters. 

It  would  be  impossible  on  an  occasion  like  the  present  to 
describe  the  work  performed  by  this  association — an  associa- 
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tion  fostered  at  its  incipiency  by  several  of  the  distinguished 
Fellows  of  this  Academy,  and  aided  in  various  ways  by  a  num* 
ber  of  us, both  here  and  "at  the  front,"  by  voluntary  services. 
Can  a  few  sentences  or  paragraphs  epitomize  its  operations? 

Under  the  auspices  of  the  Sanitary  Commission,  military, 
medical,  and  surgical  monographs  were  prepared  relating  to 
the  prevention  of  disease,  and  to  the  hygienic  as  well  as  med- 
ical management  of  the  disorders  and  injuries  incident  to  war. 
Salutary  advice  was  afforded  regarding  the  proper  sites  for 
camps  and  for  the  sites  and  proper  modes  of  construction  of 
hospitals.  A  corps  of  special  inspectors  of  the  general  hos- 
pitals of  the  army  was  appointed,  composed  of  gentlemen  of 
known  repute.  No  less  attention  was  called  to  the  dietary  of 
troops,  and  through  the  agency  of  the  association  scurvy  was 
prevented  in  some  sections  of  the  country,  and  its  ravages  ar- 
rested in  others.  Special  care  was  taken  for  the  moving  of 
sick  and  wounded  by  means  of  thoroughly-equipped  ambu- 
lances, hospital  cars,  and  transports. 

Armies  stationed  in  unhealthy  localities  were  made  objects 
of  special  surveillance.  At  New  Orleans  the  commanding 
general  and  Dr.  McCormick,  medical  director  of  the  depart- 
ment, were  alert  in  guarding  the  soldiers  from  disease.  "  The 
fear  of  the  outbreak  of  yellow  fever  during  the  summer  months, 
and  the  danger  to  which  a  Northern  army  wrould  be  exposed 
by  its  prevalence,  acted  as  a  constant  stimulus  to  the  most 
careful  measures  of  prevention  1  .  .  .  .  Early  in  July,  1862, 
the  whole  number  of  sick  in  that  department,  in  regimental 
and  general  hospitals,  was  only  four  hundred  and  seventy -two 
out  of  a  force  of  about  twenty  thousand  men  (nineteen  regi- 
ments of  infantry  and  seven  batteries),  less  than  two  and  a 
half  per  cent.  .  .  .  This  favorable  state  of  health  among  the 
troops  in  the  Department  of  the  Gulf  was  maintained  during 
the  whole  war.  In  November,  1863,  the  experienced  inspec- 
tor of  the  commission,  Dr.  Crane,  writes :  '  I  have  never  seen 
so  little  disease  among  troops  in  the  field.  But  little  over 
four  per  cent,  of  the  present  force  is  on  the  sick-list.'  ...  It 

1  "United  States  Sanitary  Commission  Memoirs,"  Philadelphia,  1866. 
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is  certainly  very  remarkable  that  a  far  higher  health-rate  was 
maintained  during  the  war  among  the  troops  on  the  coast  of 
Carolina  and  the  delta  of  the  Mississippi  than  in  the  moun- 
tainous regions  of  Tennessee  and  Virginia." 

Never  before  in  the  world's  history  had  such  powerful 
forces  been  gathered  and  been  protected  by  sanitary  care— the 
voluntary  gifts  to  provide  for  such  protection  amounting  to 
nearly  five  million  dollars.  It  was  the  enlightened  care  on 
the  part  of  the  people  and  of  the  Government  of  their  troops 
which  contributed  in  no  small  degree  to  the  maintainance  of 
the  integrity  of  a  nation  whose  centennial  birth-year  we  now 
celebrate.  The  lessons  derived  from  the  war  are  not  to  be 
forgotten,  but  will  prove  of  value  to  coming  generations.  In 
future  conflicts  of  the  earth  Hygeia  will  assert  her  supremacy 
beside  that  of  Mars,  and  the  horrors  of  war  be  gradually  and 
gradually  diminished,  until  the  time  shall  come  when 

"  No  more  shall  nation  against  nation  rise, 
Nor  ardent  warriors  meet  with  hateful  eyes, 
Nor  fields  with  gleaming  steel  be  covered  o'er, 
The  brazen  trumpets  kindle  rage  no  more ; 
But  useless  lances  into  scythes  shall  bend, 
And  the  broad  falchion  in  a  ploughshare  end." 

The  sanitary  experiences  of  the  late  war  have  taught  les- 
sons which  had  never  been  so  thoroughly  impressed,  and  which 
are  as  important  respecting  civil  as  military  life.  They  have 
shown  that  insalutary  places  can  be  made  comparatively  salu- 
tary, and  have  almost  shown,  to  use  the  words  of  another, 
that  "  vanquished  Nature  yields  its  empire  to  man,  who  cre- 
ates a  climate  for  himself; "  they  have  illustrated  the  fact  that 
men  may  be  congregated  in  vast  numbers,  and  yet  not  be 
mercilessly  ravaged  by  disease;  they  have  proved  that  a 
proper  dietetic  regimen  will  arrest  the  progress  of  and  prevent 
certain  disorders ;  they  have  demonstrated  that  pure  fresh  air, 
which  is  so  lavishly  and  beneficiently  distributed  by  Nature, 
is  a  more  powerful  factor  in  the  relief  of  sick  and  wounded 
than  medicinal  herbs  and  minerals,  which  are  also  benefi- 
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ciently  provided,  but  are  offered  more  sparsely,  and  as  mere 
adjuvants  to  the  breath  of  life. 

The  results  of  these  and  of  other  teachings  derived  from 
the  same  experience  are  ahead}7  apparent,  and  have  influenced 
public  opinion.  As  an  illustration  of  this,  I  need  only  refer 
to  the  prevailing  views  regarding  hospital  construction.  While 
the  disadvantages  of  ordinary  infirmary  buildings  had  long 
since  been  observed,  never  had  communities  been  brought  to 
fully  realize  their  imperfections  until,  on  a  large  scale,  the 
advantages  were  shown  of  treating  patients  either  in  tents  or 
in  inexpensive,  simple,  commodious,  and  thoroughly-ventilated 
pavilions.  Such  structures  are  as  well  adapted  to  the  treat- 
ment of  civilians  as  of  soldiers ;  and,  while  for  civil  purposes 
they  should  be  built  in  a  more  durable  manner  than  those 
employed  during  periods  of  war,  nevertheless,  they  should  not 
be  very  permanent  in  their  nature,  but  be  destroyed  after  a 
comparatively  few  years  of  an  intermittent  occupancy.  Mr. 
James  W.  Beekman,  in  writing  on  this  subject,  has  well  said : 
I  The  architectural  necessities  are  light,  air,  speedy  removal 
of  refuse,  and  great  facility  in  cleansing.  Architectural  dis- 
play in  a  hospital  is  a  crime.  '  Do  not  build  for  a  long  fu- 
turity.' " 

While  such  axioms  are  becoming  household  words,  they 
are  dispersing  knowledge  of  a  wider  significance  than  their 
literal  interpretation  would  convey.  If  the  homes  of  the  sick 
must  be  models  in  their  sanitary  arrangements,  an  antithesis 
of  like  importance  is  believed  to  be  true,  and  as  a  result  in- 
creased attention  is  being  paid  to  the  proper  construction  of 
all  kinds  of  human  habitations,  and  more  attention  is  being 
paid  to  the  selection  of  their  sites,  etc. 

In  this  brief  and  desultory  review  which  I  have  given  of 
my  subject,  it  may  be  said  that  little  has  been  advanced  of  a 
positive  nature  in  regard  to  the  specific  poisons  which  occa- 
sion the  epidemics  and  zymotic  disorders  which  have  been 
considered.  I  have  refrained  from  giving  in  detail  the  vari- 
ous prevailing  theories  regarding  them,  and  one  reason  for 
such  omission  may  be  found  in  the  fact  that  the  most  accom- 
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plished  experts  shrink  as  yet  from  defining  with  certainty  the 
precise  nature  of  these  subtile  deleterious  agents. 

The  medical  world  is  now  engaged,  as  I  have  before  said, 
in  a  special  study  of  minute  vegetable  organisms,  to  say  noth- 
ing at  present  of  the  lower  forms  of  animal  existence  and  of 
the  influence  exerted  by  them  in  various  diseases.  They  are 
found  in  certain  processes  of  inflammation,  in  tissues,  in  secre- 
tions and  excretions,  and  in  the  atmosphere.  We  are  seeking 
intently  for  the  biography  of  parasites,  for  information  re- 
garding their  germs,  their  growth,  their  longevity,  and  their 
death.  We  are  endeavoring  to  learn  at  what  periods  of  their 
existence  they  may  be  offensive,  and  whether  or  not  it  is  the 
germ  or  the  parasite  which  is  capable  of  being  conveyed  or 
of  remaining  in  a  passive  condition  awaiting  favorable  circum- 
stances for  increased  growths.  Ordinary  vegetation  affords 
edible  and  poisonous  growths ;  microscopic  vegetation  is  not 
destitute  of  potent  properties. 

Kindred  to  this  subject  of  vegetable  parasites  is  that  branch 
of  science  which  has  been  developed  during  the  century,  viz., 
helminthology  or  entozoology.    Between  thirty  and  forty  hu- 
man entozoa  have  been  caref  uvv  described.    Many  o£  thsee- 
in  their  adult  life  are  of  such  magr^ude  as  to  have  early  at- 
tracted notice.     Moses  dcubtle  ss  alluded  to  dracunculi  or 
Guinea-worms  when  describing  tihe  "  fiery  serpents  which 
afflicted  the  children  of  Israol  during  tn\°lr  stay  in  the  neigh- 
borhood of  the  Red  Sea"  (Cobbold),  and  Agatharciiicies~obtul^ 
less  alluded  to  the  same  helminth  in  his  clever  account  of  the 
"  little  snakes  "  affecting  the  limbs  and  muscles  of  the  inhabi- 
tants of  the  same  seaboard. 

While  several  animal  parasites  were  of  sufficient  size  to 
have  early  attracted  notice,  nothing  was  definitely  known,  un- 
til comparatively  recently,  concerning  their  origin,  their  larvae, 
their  growth,  their  migrations,  and  again  several  entozoa  were 
so  diminutive  in  size  as  to  have  altogether  escaped  observa- 
tion until  discovered  by  microscopic  assistance. 

A  number  of  diseases  prevail  among  inferior  animals  at- 
tributable to  entozoa,  and  among  mankind  from  similar  causes. 
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Several  of  the  former  appear  as  epizootics  and  of  the  latter 
as  epidemics.  Of  the  epizooties,  the  more  noticeable  are  the 
gapes,  a  disorder  prevalent  among  poultry  and  among  a  num- 
ber of  birds  depending  upon  the  presence  of  scerostomata  in 
the  trachea,  a  disease  first  described  by  Dr.  A.  Wiesenthal,  of 
Baltimore,  in  1799 ;  the  rot-disease,  especially  destructive 
to  sheep,  and  caused  by  the  presence  of  the  fasciola  hepatica, 
or  liver-fluke ;  the  disorder  among  swine  attributable  to  trich- 
inae ;  the  malady  among  swine,  dogs,  wolves,  etc.,  due  to  tae- 
niae. Of  the  epidemics  due  to  entozoa,  the  most  interesting 
for  present  consideration  are  those  due  to  taeniae  and  trichinae- 
How  greatly  has  our  knowledge  been  increased  within  a 
few  years  concerning  the  cestoidea  or  tapeworm  group  of  hel- 
minths, due  in  great  measure  to  the  experimental  study  of  the 
subject  by  Yon  Siebold  and  Kuchenmeister !  How  carefully 
have  cystic  worms  and  larvae  been  observed,  their  migrations 
noted,  and  the  diseases  induced  by  them  in  their  various  stages 
of  development  been  described  ! 

What  interest  has  been  awakened  in  regard  to  nematoidea  or 
round  worms,  especially  as  relates  to  the  trichina  spiralis.  The 
history  of  the  life  and  pecul"  riHes  of  this  parasite  has  been 
as  carefully  depicted  as  if  it  was  one  of  our  familiar  domes- 
ticated animals.  Zoologists  have  carefully  described  to  us  the 
fauna  of  continental  areas  and  of  epochs,  and  are  now  furnish- 
ing us  with  volumes  relating  to  entozoa. 

As  a  result  of  such  labors,  agricultural  interests  have 
jeen  promoted  by  preventing  diseases  among  important  in- 
ferior animals,  and  mankind  has  been  further  benefited  by 
escaping  a  number  of  loathsome  diseases.  Fortunately  our 
country  has  not  been  very  seriously  invaded  by  this  class  of 
maladies.  Further  labors  in  the  direction  indicated  must  be 
•prosecuted;  unrecognized  entozoa  are  doubtless  inducing  mis- 
chief, and  the  habitats  of  those  which  are  known  are  not  fully 
ppreciated. 

In  the  civilization  of  our  century,  Europe,  Asia,  Africa, 
and  America,  are  freely  interchanging  commercial  commodi- 
ties. "While  gems  and  bullion,  cereals  and  fruit,  fabrics  and 
vol.  n.,  n.  8.  25 
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manufactures,  are  being  widely  distributed  for  the  comfort  of 
mankind,  let  science  prevent  the  diffusion  of  entozoic  fauna 
by  preventing  human  contamination  with  them  in  the  respec- 
tive continental  habitats  of  these  obnoxious  helminths. 

Zoological  investigations  relating  to  parasites  are  in  ad- 
vance of  botanical  researches  concerning  minute  vegetable  or- 
ganisms, but  while  this  is  so,  we  are  gathering  important  in- 
formation regarding  vegetative  germs  as  effecting  cholera, 
diphtheria,  typhoid  fever,  and  other  disorders.  Such  studies 
are  being  prosecuted  with  the  same  zealous  spirit  as  that  which 
actuated  Linnaeus,  Wolff,  and  Goethe,  in  other  departments 
of  botany,  and  are  to  be  crowned  with  a  similar  success.  As 
yet  we  stand  at  the  threshold  of  the  branch  of  science  under 
special  consideration,  and  are  merely  pioneers.  In  this  re- 
spect, we  may  almost  be  said  to  be  contemporaneous  with  Zo- 
roaster, Aristotle,  and  Plato,  in  their  study  of  the  general  sub-  , 
ject  of  botany. 

This  being  the  case,  the  question  arises  :  Have  the  benefits 
oi  sanitary  science  been  overestimated?  The  ultimate  nature 
of  light  has  not  been  absolutely  defined,  but  its  salutary  effects 
are  clearly  intelligible.  The  precise  nature  of  electricity  is 
not  fully  understood,  but  its  nature  and  properties  are  suffi- 
ciently appreciated  to  be  utilized  in  an  almost  miraculous 
manner.  So  various  occult  morbid  influences  are  known  to 
be  operative  by  the  prevalence  of  peculiar  phenomena.  The 
causes  favoring  such  prevalence  are  often  discernible,  and  if 
not  directly  discernible  the  causes  favoring  their  prolonged 
operations  can  be  clearly  observed  and  appropriate  prophylac- 
tic measures  can  be  resorted  to.  While  neither  municipal, 
State,  nor  Federal  legislation  can  enact  and  enforce  laws  so 
governing  the  private  life  of  a  citizen  as  to  promote  his 
healthy  growth,  nevertheless  jurisdiction  can  impose  laws 
which,  restrain  an  individual  from  jeopardizing  the  lives  of  his 
neighbors  by  his  sanitary  negligence,  and  can  regulate  matters 
relating  to  public  hygiene. 

The  enlightened  nations  of  the  earth  are  now  paying  spe- 
cial attention  to  hygienic  legislation  and  to  the  promulgation  of 
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sanitary  instruction.  Sovereignties  and  municipalities  alike 
are  vigilant  in  guarding  the  general  physical  welfare  of  the 
people.  Intelligent  boards  of  health  are  now  established 
throughout  our  land  in  the  larger  cities,  and  the  villages  are 
instituting  similar  provisions  of  safety.  This  salutary  state  of 
affairs,  which  has  comparatively  recently  been  inaugurated  on 
so  comprehensive  a  scale,  has  been  due  to  the  persistent  as- 
siduity of  our  profession  in  pressing  upon  communities  the 
important  results  to  be  derived  from  such  organizations. 
While  the  boards  of  health  alluded  to  may  at  times  fall  into 
unskilled  management,  such  transfer  can  be  but  temporary,  as 
the  people  are  already  convinced  that  scientific  skill  must 
wield  the  helm  in  such  departments,  and  will  never  consent 
to  revert  to  that  condition  of  sanitary  apathy  which  but  a 
few  years  ago  was  so  apparent  to  medical  men. 

But  we  must  not  be  content  in  urging  alone  the  establish- 
ment of  local  boards  of  health.  State  boards  and  national 
boards  must  be  organized,  having  a  recognized  official  au- 
thority. Between  the  local  boards  and  those  of  the  state  and 
nation  there  must  be  authoritative  communication,  and  the 
national  boards  of  the  various  countries  of  the  earth  must 
unite  in  holding  official  correspondence  relating  to  matters  of 
the  public  health.  Some  such  provision  of  safety  will  assur- 
edly become  established. 

Already  we  recognize  the  advantages  to  the  nation  from 
the  daily  reports  of  the  "War  Department  relating  to  the 
weather.  The  numerous  meteorological  observations  made  at 
distant  points,  and  diurnally,  at  fixed  hours,  telegraphed  to 
Washington,  are  concentrated  under  scientific  supervision  into 
terse  dispatches,  and  daily  published  throughout  the  land, 
giving  the  areas  of  storm  and  dryness,  of  heat  and  cold,  and 
'  foretelling  the  approach  of  tempest,  of  calm,  and  sunshine — 
thus  aiding  commercial,  agricultural,  and  other  interests.  A 
somewhat  similarly  arranged  sanitary  department  must  take 
its  place  among  the  national  bureaus. 

A  few  more  thoughts  must  be'offered  on  a  subject  to  which 
slight  allusion  has  only  been  made.    When  epidemic  causes 
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of  disease  are  prevalent,  to  say  nothing  of  the  personal  means 
suited  to  induce  vigor,  to  say  nothing  of  ventilation,  of  drain- 
age, sewerage,  etc.,  of  domiciles  and  localities,  as  aids  in 
escaping  injury,  chemistry  affords  efficient  agents  to  neutral- 
ize pernicious  local  conditions  which  are  contaminating  the 
atmosphere.  These  agents  have  chiefly  been  presented  by 
modern  science,  and  are  the  outgrowth  of  the  century. 

Human  ingenuity,  however,  has  long  been  exercised  in  this 
direction.  While  we  may  now  deride  many  ancient  customs, 
some  of  which  were  of  superstitious  origin,  and  many  arts  of 
the  alchemists,  we  must  bear  in  mind  with  respect  many  primi- 
tive means  of  disinfection  and  preservation.  Jewish  priests 
exercised  hygienic  supervision  of  households  and  used  appro- 
priate means  in  purifying  the  clothing  and  dwellings  of  those 
afflicted  with  the  leprosy.  Herodotus  and  others  have  re- 
corded the  manner  of  embalming  the  dead.  Egyptians  early 
understood  the  processes  of  drying  to  prevent  decomposition. 
Ulysses  burnt  sulphur  to  destroy  the  infection  arising  from 
dead  bodies,  and  Roman  shepherds  burnt  sulphur  and  herbs 
when  sacrificing  to  Pales,  the  goddess  of  their  sheepfolds. 

It  is  unnecessary  to  multiply  examples  of  this  nature  which 
illustrate  dim  insights  into  a  science  into  which  we  are  peer- 
ing, and  even  still  quite  cloudily.  Nevertheless,  progress  has 
been  made,  and  we  possess  a  group  of  disinfectants  which  may 
be  classified  as  follows  :  1.  Those  which  destroy  or  prevent  the 
multiplication  of  the  lower  forms  of  organized  bodies;  2. 
Those  which  have  the  property  of  absorbing  deleterious  prin- 
ciples and  thus  rendering  them  inert ;  3.  Those  having  the 
power  to  decompose  various  noxious  agents  into  less  poisonous 
or  innocent  principles.  This  classification  as  a  matter  of  con- 
venience is  sufficiently  accurate  for  our  present  purpose  and 
partially  exhibits  the  precision  aimed  at  by  modern  science. 
Besides  these  we  recognize  the  potent  agencies  of  heat  and  cold. 

"In  such  indexes, 

There  are  seen 
The  baby  figures  of  the  giant  mass 
Of  things  to  come  at  large.11 — Shakespeare. 
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The  chemical  agents  which  we  can  now  utilize  as  disin- 
fectants are  more  numerous  and,  in  many  respects,  are  vastly 
more  potent  than  any  hitherto  offered,  and  animate  ns  to  fur- 
ther exploration  and  further  achievements  as  the  land-growths 
wafted  to  the  ship  of  Columbus  stimulated  to  a  prolonged  and 
successful  search  for  our  Western  Continent. 

Entering  on  a  new  century  under  most  favorable  auspices, 
it  can  safely  be  predicted  that  before  its  ten  decades  have  been 
spent,  measures  of  prophylaxis  and  of  therapeutics  will  be 
ostablished  of  far  more  importance  than  any  of  those  which 
during  the  previous  history  of  the  world  have  been  developed 
by  scientific  ingenuity. 


DEGENERATIONS  OF  THE  PLACENTA  AS  A  CAUSE  OF 
THE  DEATH  OF  THE  CHILD. 


By  CHARLES  A.  LEALE,  M.  D. 


Read  May  18,  1876. 


The  degenerations  of  the  placenta,  commencing  during  the 
early  months  of  pregnancy,  affecting  the  life  of  the  foetus,  offer 
a  vast  field  for  medical  scientific  investigation,  and  the  knowl- 
edge of  their  causes,  prevention,  and  cure,  will  enable  the 
physician,  in  many  instances,  to  guard  against  a  frequent  cause 
of  abortion  in  the  anaemic,  and  in  those  suffering  from  con- 
stitutional diseases,  which,  as  many  authors  have  asserted,  is  one 
of  the  most  frequent  causes  of  producing  a  change  in  the  struct- 
ure of  a  tissue  absolutely  necessary  for  the  development  and 
existence  of  the  foetus ;  and  when  we  are  called  to  witness  the 
sorrow  of  women  whose  intensest  desire  is  to  have  offspring, 
but  who,  after  suffering  all  the  miseries  incident  to  a  long  preg- 
nancy, at  the  end  of  nine  months  are  to  be  again  disappointed, 
we  are  surely  called  upon,  not  only  to  tender  our  sympathies, 
*  but  to  investigate  the  cause,  and  if  possible,  avert  the  recur- 
rence of  such  a  catastrophe.  Having  notes  of  the  instances 
where  this  condition  has  occurred  during  the  past  ten  years,  I 
will  present  for  consideration  a  few  clinical  facts  which  may 
fortify  us  in  the  future,  and  lead  us  to  consider  the  best  meas- 
ures to  adopt  to  prevent  what  is  one  of  the  most  disagreeable 
duties  of  a  physician,  viz.,  to  deliver  a  woman  of  a  dead 
child. 

By  fatty  degeneration  of  the  placenta  we  mean  that  gradual 
transformation  into  fat,  and  in  the  end  complete  loss  of  use- 
fulness and  final  destruction  of  the  tissues,  found  in  a  healthy 
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placenta,  which  may  be  often  recognized  by  the  naked  eye, 
either  as  yellow  solid  fat,  yellow  liquid  fat,  or  granular  fatty 
masses,  found  occupying  the  former  positions  of  the  foetal 
tufts  and  villi  of  the  spongy  portion  of  the  placenta.  In  the 
tissues  of  the  umbilical  cord,  and  in  the  membranes  surround- 
ing the  foetus,  we  find  the  fatty  degeneration  of  a  granular 
form,  as  numbers' of  small  elevations  feeling  like  shot,  com- 
pletely destroying  that  transparency  of  healthy  membranes, 
and  causing  the  amnion  to  become  dirty-looking,  yellowish 
and  opaque.  As  will  hereafter  be  explained,  it  will  be  seen 
that  we  have  the  yellow  softening,  the  result  of  the  occlusion 
or  retardation  of  the  passage  of  blood  through  the  nutrient 
vessels  as  we  have  found  in  the  syphilitic  form. 

The  cheesy  degeneration,  or  fatty  granular  metamorphosis 
of  Virchow,  as  in  one  from  a  patient  expiring  in  the  last  stage 
of  phthisis  pulmonalis.  The  atrophic  fatty  degeneration  also 
found  in  a  placenta  from  a  mother  having  pulmonary  phthisis. 
The  waxy  or  lardaceons,  from  a  very  gross  scrofulous  mother, 
in  which  no  free  fatty  infiltration  could  be  found. 

Paget  states  that  "  in  most  instances  the  fatty  degeneration 
affects,  first  and  chiefly,  the  contents  of  cells  or  tubules,  or  the 
proper  substance  of  the  membrane.  And  when  it  thus  happens, 
the  nuclei  almost  always  waste,  and  either  shrivel  or  disappear 
after  gradually  fading  in  their  outlines.  This  may  be  com- 
monly seen  in  the  fatty  degeneration  of  the  renal  and  hepatic 
cells,  and  of  the  muscular  fibres.  The  whole  history  of  fatty 
degenerations  concurs  to  prove  that  they  are  the  result  of  de-  , 
feet,  not  of  disease  of  the  nutritive  process ;  and  that  they  may 
therefore  be  classed  with  the  atrophy  which  we  recognize  in 
merely  diminished  quality  of  formation."  Therefore  we  can 
easily  imagine  why  a  woman,  who  has  either  conceived  with  a 
diseased  sperm,  or  is  herself  the  subject  of  syphilis,  phthisis 
pulmonalis.  scrofula,  etc.,  from  simply  that  defect  of  nutrition 
and  mal assimilation,  can  have  a  degeneration  of  a  fatty  charac- 
ter start  in  a  placenta,  and  thereby  be  the  direct  means  of 
preventing  her  from  giving  birth  to  living  children  at  the  full 
term  of  gestation. 
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Illustrative  Cases. 

Fatty  Degeneration  of  the  Placenta  originating  in  Sperm 
from  Syphilitic  Father,  the  Mother  never  having  had  any  of 
the  usual  Manifestations  of  the  Disease. — At  a  meeting  of  the 
Pathological  Society,  April  22,  1874,1  I  presented  a  placenta 
weighing  only  six  ounces,  discharged  from  a  lady  confined  at 
full  term.  Throughout  the  substance  of  the  organ  were  three 
lobes  of  fat,  each  about  the  size  of  a  small  hen-egg,  which 
could  easily  be  seen  through  the  thick  membranes  of  the  foetal 
portion  of  the  placenta  as  semitranslucent  masses,  while  a  very 
delicate  transparent  membrane  was  all  that  covered  them 
on  viewing  the  organ  from  its  maternal  surface.  They  were 
situated  at  equal  distances  from  each  other,  and  midway  be- 
tween the  insertion  of  the  cord  and  periphery  of  the  placenta ; 
lines  drawn  from  their  distal  extremities  would  have  repre- 
sented a  right-angled  triangle.  On  removing  the  delicate  mem- 
brane on  the  maternal  surface  they  were  found  to  be  cavities 
tilled  with  liquid  fat,  having  their  base  and  sides  lined  with 
soft  yellow  fatty  tissue,  showing  complete  destruction  of  at 
least  one-third  of  the  entire  placental  tufts.  On  the  surface 
of  the  amnion  over  its  entire  extent  were  seen  a  large  number 
of  granular  fatty  spots,  the  size  of  small  peas,  which  destroyed 
the  usual  transparency  of  healthy  membrane  giving  to  it  a 
dirty  yellowish  and  thickened  appearance. 

The  infant  was  a  miserable,  puny,  and  wrinkled  boy,  weigh- 
ing about  five  pounds,  having  barely  sufficients,  trength  to 
cry. 

The  mother,  up  to  the  time  of  marriage,  had  been  a  very 
healthy,  rosy-cheeked,  robust  lady,  but  soon  after  conception 
she  changed  in  appearance,  became  pale,  fretful,  and  extremely 
haggard-looking,  losing  all  energy  and  becoming  so  sensitive 
to  slight  variations  of  temperature  as  to  have  frequent  attacks 
of  bronchial  irritation  and  leading  her  relatives  to  suppose 
her  to  have  chronic  pulmonary  trouble.    On  examination 
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her  heart  and  lungs  were  found  to  be  in  an  excellent  condi- 
tion. She  had  been  treated  by  several  physicians  for  a  variety 
of  troubles,  yet  from  none  did  she  derive  any  benefit.  She 
had  never  had,  to  her  knowledge,  any  sore  on  genital  organs, 
nor  any  cutaneous  eruption,  nor  any  of  the  usual  symptoms  of 
syphilis.  When  I  first  saw  the  father  a  short  time  after  the  birth 
of  the  child  he  was  asked  how  long  since  he  had  had  syphilis, 
which  was  answered  by  a  positive  denial,  but  inadvertently 
said  that  he  had  been  troubled  with  a  sore  throat  for  several 
months,  which  on  examination  proved  to  be  syphilitic.  On 
being  informed  of  this  fact,  he  acknowledged  that  he  not  only 
had  had  chancre,  but  also  had  been  covered  with  the  secondary 
eruption  ;  that  he  had  been  told  he  was  cured,  but  had  always 
since  been  troubled  with  a  tender  sore  throat.  On  examining 
the  glans  penis,  distinct  syphilitic  mucous  patches  were  then 
visible. 

•  Simple  Fatty  Degeneration  from  Placentitis,  the  Result  of 
a  Contusion. — Mrs.  K.,  at  the  eighth  month  of  her  pregnancy, 
while  returning  from  Brooklyn,  was  forcibly  thrown  forward 
in  a  collision,  causing  her  to  strike  against  the  abdomen  near 
the  umbilicus.  Considerable  fever  followed,  but  she  went  her 
full  term,  and  I  delivered  her  of  a  paralyzed  child,  with  club 
feet,  and  having  a  large  hematoma  over  parietal  bone.  The 
child  died  in  a  few  hours  after  its  birth ;  the  mother  had  a 
good  recovery.  The  placenta  showed  evidences  of  placentitis, 
was  adherent  to  the  uterus,  and  evidently  had  been  the  seat  of 
inflammation  after  the  accident. 

Fibrinous  Deposits  in  the  Placenta  ;  Hydrocephalic  and 
Rickety  Child,  the  Father  having  Morbus  Coxarius,  and  the 
Mother  Cavities  in  both  Lungs. — E.  F.  R.,  aged  twenty-two 
years,  in  consequence  of  phthisis  pulmonalis,  was  advised  not 
to  marry.  She  had  a  severe  cough  of  over  three  years'  dura- 
tion, frequent  night-sweats,  and  latterly  three  quite  profuse 
haemorrhages  from  the  lungs.  Her  intended  was  deformed  by 
hip-disease,  there  being  about  three  inches  shortening,  and  a 
talse  joint. 

They  did  marry,  and  her  health  immediately  began  to  im- 
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prove  after  conception  had  occurred.  There  was  no  nausea, 
but  her  cough  continued,  with  profuse  expectorations  of  thick 
muco-purulent  matter,  fully  four  ounces  in  some  days. 

She  did  not  believe  herself  to  be  pregnant,  and  supposed 
the  stopping  of  her  courses  due  to  extending  disease  of  the 
lungs.  She  came  to  me  for  advice,  and  was  then  told  to 
walk  and  ride  in  the  open  air,  eat  hearty  nutritious  diet,  and 
do  all  to  increase  her  strength,  and  to  return  at  the  end  of  the 
following  month.  Signs  of  pregnancy  had  now  commenced 
to  appear,  by  discolorations  around  the  nipples,  increased  size 
of  breasts,  and  abdominal  distention.  She  still  had  a  hard 
cough,  and  cavities  in  the  lungs  could  be  easily  detected. 
Mght-sweats  occasionally  occurred. 

April  17,  1867,  after  an  easy  labor  she  gave  birth  to  a  very 
feeble  child,  of  eight  months  intra-uterine  life.  The  mother 
had  a  tedious  convalescence,  but  her  cough  diminished  in  se- 
verity, and  after  the  first  month  she  rapidly'gained  strength 
and  flesh.  The  child  was  fed  on  goat's  milk,  and  throve  very 
well.  He  is  now  over  nine  years  old,  and  very  precocious, 
with  a  head  twenty-one  and  a  half  inches  in  circumference. 
He  promises  to  be  much  stronger  than  either  parent. 

The  mother  has  since  had  two  children,  each  the  subject 
of  chronic  nasal  catarrh.  She  easily  gets  cold  and  has  a  pro- 
tracted cough  follow,  but  is  to-day  in  far  better  health  than  on 
the  day  of  her  marriage. 

The  placenta  with  each  child  contained  large  fibrinous 
deposits. 

Tuberculous  Degeneration  of  the  Placenta;  Child  born  at 
six  months  in  consequence  of  and  during  a  Violent  Parox- 
ysm of  Coughing  ;  Death  of  Mother  thirty-seven  hours  after 
Delivery  ;  Death  of  Child  twenty  four  hours  after  its  Birth. 
— September  29,  1868,  I  saw,  for  the  first  time,  Mrs.  P., 
aged  twenty-eight  years,  the  mother  of  one  living  child,  and 
on  examination  found  cavities  in  both  lungs,  and  a  large  re- 
maining portion  the  seat  of  chronic  solidification  with  ex- 
tensive pleuritic  adhesions;  each  thoracic  cavity  contained 
about  a  pint  of  liquid.    She  stated  that  during  the  past  year 
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she  had  had  almost  constant  fever,  frequent  night-sweats,  and 
had  rapidly  lost  strength. 

She  did  not  suppose  herself  to  be  pregnant  until  after  feel- 
ing the  movements  of  the  child  for  some  time,  which  were  al- 
ways feeble ;  the  cessation  of  her  menses,  she  was  told,  was  in 
consequence  of  disease,  far  advanced,  in  the  lungs. 

When  I  arrived,  she  was  so  much  exhausted  that  we  all 
expected  death  to  occur  at  any  moment.  I  had  not  been  in 
the  house  many  minutes,  and  before  examining  the  uterus,  the 
child  was  born  during  a  very  violent  paroxysm  of  coughing ; 
the  placenta  soon  followed.  Very  little  haemorrhage  occurred, 
and  by  means  of  pressure  on  fundus  uteri  it  was  kept  firmly 
contracted.  Brandy  revived  her  a  little,  the  cough  was  much 
less  severe.  She  became  cyanotic,  bathed  in  perspiration, 
and  died  in  thirty-seven  hours,  from  insufficient  lung-tissue 
to  support  life. 

Syphilitic  Fatty  Degeneration  of  the  Placenta. — On  June 
25,  1868,  I  visited  a  lady  who  aborted  at  her  sixth  month,  a 
few  moments  after  I  arrived  at  her  bedside,  she  at  the  time 
telling  me  that  daring  the  preceding  six  years  she  had  several 
times  aborted  without  any  known  cause,  as  she  strongly  de- 
sired to  have  children.  The  foetus  was  not  so  well  developed 
as  a  child  at  that  term,  although  the  bony  skeleton  was  as 
mature,  yet  there  was  a  great  deficiency  of  flesh,  which  hung 
loosely  about  the  bones,  the  skin  being  wrinkled,  the  child 
having  evidently  died  from  absence  of  proper  nutrition. 

The  placenta  was  found  to  have  undergone  such  extensive 
fatty  degeneration  as  to  prevent  the  free  circulation  of  blood 
through  its  placental  tufts :  it  was  carefully  kept  until  the  fol- 
lowing day,  when  Dr.  S.  T.  Hubbard  saw  her.  He  then  stated 
to  me  that  at  her  previous  abortion  he  had  also  found  as  the 
cause  fatty  degeneration  of  the  placenta.  I  then  endeavored 
to  find  a  cause,  but  after  careful  inquiry  and  examination 
found  none.  Three  years  after,  the  father  came  to  my  office 
for  copper-colored  stains  on  skin  of  forehead,  and  acknowl- 
edged that,  over  fifteen  years  prior,  he  had  had  a  very  severe 
attack  of  syphilis. 
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Apoplexy  and  Calcareous  Degeneration  of  the  Placenta. — 
October  30,  1875,  I  delivered  Mrs.  S.  of  a  boy  weighing 
eleven  and  a  quarter  pounds.  The  father  and  mother  were  each 
twenty-six  years  old.  The  mother  was  perfectly  healthy,  had 
been  married  six  years,  this  being  her  fourth  child.  The 
father,  during  his  wife's  last  pregnancy,  had  been  very  hysteri- 
cal, and  on  one  occasion,  after  considerable  scolding,  had  fallen 
to  the  floor,  as  hh  wife  supposed  in  an  attack  of  apoplexy.  On 
my  arrival  I  found  him  grinding  his  teeth  and  having  muscu- 
lar contortions,  which  they  were  trying  to  overcome  by  forci- 
bly restraining  him  on  his  back  on  the  floor.  The  mother 
passed  through  all  this  excitement  and  did  her  part  to  control 
her  husband.  While  I  was  in  the  house  a  telegram  was  re- 
ceived stating  that  their  youngest  child  had  been  in  convul- 
sions for  the  past  twelve  hours,  and  for  the  parents  to  come 
immediately  a  distance  of  over  200  miles.  The  mother  then 
was  four  months  advanced  in  pregnancy.  After  this  all  went 
on  very  well  until  the  second  day  before  delivery,  which  oc- 
curred at  the  end  of  the  fortieth  week  of  gestation,  when  she 
suddenly  became  very  faint,  while  reaching  to  put  clothing 
away  on  high  shelves.  Her  labor  was  normal.  The  placenta 
was  large  and  had  a  number  of  partially-organized  clots  in  its 
substance.  There  were  also  a  number  of  calcareous  masses 
about  the  size  of  pigeon-eggs,  which  I  supposed  to  have  been 
the  result  of  changes  occurring  at  the  period  of  excitement 
five  months  before  delivery. 

The  following  case  illustrates  that  cancer  may  not  affect 
the  placenta. 

Extensive  Cancerous  Disease  of  the  Os  Uteri;  Apparent 
Cure  ;  /Subsequent  Conception  and  Delivery  of  Healthy  Child 
at  Full  Term ;  Reappearance  of  the  Disease ;  Death  from 
Exhausting  Hemorrhages  seven  months  after  Delivery  /  No 
Disease  of  the  Placenta. — During  the  autumn  of  1868,  Mrs. 
E.  P.  C,  aged  twenty  seven  years,  was  treated  by  me  for 
cancerous  erosions  of  the  os  uteri  which  had  caused  frequent 
and  profuse  haemorrhages ;  after  three  months'  treatment,  I 
produced  an  apparent  cure  by  the  application  of  fuming 
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nitric  acid  to  all  indurated  and  ulcerating  parts,  leaving 
the  stump  covered  by  a  pale,  healthy-looking,  but  almost 
bloodless  mucous  membrane.  After  this  she  became  regular 
and  did  not  have  any  ichorous,  watery  discharge  between 
the  menstrual  periods,  and  on  viewing  all  the  parts  to  be 
seen  she  appeared  to  be  cured.  In  a  short  time  she  be- 
came pregnant,  had  no  trouble,  and  at  the  end  of  nine 
months,  on  December  6,  1869,  I  delivered  her  of  a  healthy 
girl ;  the  disease  very  soon  reappeared,  was  checked  as  much 
as  possible  until  the  last  of  June,  when  the  ulcerations  had 
caused  a  vesico-vaginal  fistula.  June  22,  1870,  she  was  ex- 
amined in  consultation  by  Dr.  Thomas  Addis  Emmet.  The 
disease  extended  rapidly  and  death  soon  followed  from  ex- 
haustion. 

In  the  Medical  Times  and  Gazette^  September  5,  1874, 
a  report  of  the  Obstetrical  Society  of  London  is  given, 
where  at  the  meeting  of  July  1,  1874,  Dr.  J.  C.  Hays  ex- 
hibited a  fatty  placenta  taken  from  a  patient  who  furnished  a 
very  instructive  history.  She  was  thirty-seven  years  of  age ; 
married  sixteen  years.  There  were  no  grounds  for  any  sus- 
picion of  syphilis.  She  bore  three  living  and  perfectly 
healthy  children.  During  her  fourth  pregnancy  she  received 
a  severe  fright,  and  shortly  afterward  was  delivered  prema- 
turely of  an  eight-months  still-born  foetus.  Her  health  then 
began  to  fail,  and  in  succession  followed  twelve  still-born 
children,  nearly  all  of  which  had  reached  at  least  seven 
months'  maturity.  During  the  last  four  or  five  pregnancies 
she  had  suffered  from  serious  and  frequent  haemorrhages, 
dating  from  the  third  month  of  gestation,  and  occurring 
sometimes  every  fortnight  till  labor  supervened ;  they  were 
quite  sudden  and  without  any  recognizable  cause,  and  came 
in  gushes  not  unfrequently  during  the  night,  unattended  by 
pains.  When  first  seen,  February  7,  1874,  she  was  four 
months  advanced  in  pregnancy,  and  had  had  two  serious 
losses  of  blood.  She  was  very  anaemic  and  extremely  debili- 
tated. Rest  was  enjoined,  and  fifteen  minims  of  the  liq.  ferri 
perchloridi  prescribed  thrice  daily.    Her  color  and  strength 
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rapidly  came  back,  and  there  was  no  return  of  the  haemor- 
rhage. Foetal  movements  were  distinctly  felt  until  within  six 
days  of  labor,  which  happened  at  fall  term,  and  the  foetus, 
though  small,  bore  all  the  appearances  of  maturity,  and  seemed 
to  have  been  dead  about  a  week.  Since  the  birth  of  her  last 
living  child  gestation  had  never  continued  so  long.  The 
placenta  was  small,  weighing  only  twelve  and  a  half  ounces; 
it  had  a  pale-yellowish  appearance,  contained  little  blood,  and 
nodules  of  fat,  characteristic  to  the  naked  eye,  were  studded 
over  the  maternal  surface,  especially  along  its  margin. 

The  fatty  change  was  most  advanced  toward  its  surface,  a 
large  portion  of  the  decidua  being  merely  an  aggregation  of 
oil-globules.  The  adjoining  foetal  villi,  with  the  investing 
chorion,  were  seriously  affected,  but  those  close  upon  the 
foetal  surface  were  simply  granular  in  appearance. 

Dr.  Hays,  after  referring  to  the  investigations  of  Dr.  Barnes, 
published  in  the  Medico- Chirurgical  Transactions,  stated 
that  he  considered  the  disease  in  this  case  to  have  originated 
in  the  maternal  portion  of  the  placenta,  this  view  being  borne 
out  by  the  weakly  condition  of  the  patient  and  the  micro- 
scopical examination. 

No  doubt  the  previous  premature  births  and  the  hemor- 
rhages had  been  due  to  the  same  condition  of  the  placenta. 
He  could  not  regard  the  disease  as  originating  in  placentitis ; 
this  was  contrary  to  all  analogy.  It  was  a  degenerative 
change,  occurring  under  the  same  conditions  which  induced 
fatty  heart,  fatty  kidneys,  and  fatty  arteries  in  the  brain. 
Should  the  patient  become  again  pregnant,  the  propriety  of 
inducing  artificially  premature  labor  would  be  considered. 

Dr.  Barnes  thought  that  the  case  proved  that  the  disease 
may  originate  during  the  life  of  the  child.  This  notion  had 
been  controverted.  It  was  said  to  take  place  after  the  death 
of  the  child.  But  it  was  hardly  possible  that  all  this  mischief 
could  have  occurred  in  the  short  time  after  the  death  of  the 
child ;  it  was  very  much  more  likely  to  have  preceded  this 
event,  and,  in  fact,  caused  the  premature  destruction  of  the 
child.   As  regards  the  change  commencing  in  the  maternal  or 
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foetal  portion  of  the  placenta,  it  affected  mainly  the  villi  of 
the  chorion.  He  likened  it  to  fatty  degenerations  of  other 
organs,  and  had  not  stated  that  the  change  arose  from  placen- 
titis. The  case  was  full  of  interest  and  had  important  patho- 
logical bearings. 

Had  the  vice-president  of  this  acadenjy  and  one  of  their 
own  honorary  members  been  present  at  that  meeting  and 
known  the  results  of  a  case  almost  analogous  in  every  respect 
terminating  during  his  absence,  he  could  have  given  con- 
clusive evidence  that  this  change  in  the  placenta  does  occur 
during  the  life  of  the  child,  and  that  on  the  preceding  June, 
in  New  York,  a  result  had  been  obtained  in  proof  that  his 
theory  was  founded  on  fact. 

I  will  now  give  an  illustrative  case  showing  that  extensive 
fatty  degeneration  of  the  placenta  occurs  during  the  life  of  the 
foetus  in  iitero,  and  that  the  induction,  artificially,  of  prema- 
ture delivery  can  accomplish  the  birth  of  a  living  child,  which 
now  at  the  age  of  three  years  is  in  excellent  health  and  has  a 
tine  physique,  the  mother  in  this  instance  having  become 
very  anaemic  in  consequence  of  six  rapidly  succeeding  preg- 
nancies, where  the  death  of  the  foetus,  or  that  of  the  child 
immediately  after  birth,  was  caused  by  degeneration  arising 
in  the  placenta. 

Mrs.  B.,  aged  thirty-seven  years,  at  the  time  of  marriage, 
considered  herself  to  be  in  excellent  health,  not  conceiving 
until  the  termination  of  the  ninth  month  after  marriage, 
when  she  almost  immediately  began  to  lose  flesh  and  have 
constant  nausea,  which  caused  such  debility  that  her  husband 
spent  the  following  season  with  her  traveling  in  Europe.  Mrs. 
B.  continued  to  grow  worse,  and  at  end  of  her  seventh  month 
gave  birth  to  a  very  feeble  child,  which  lived  about  five  minutes. 
Eleven  months  after  she  conceived  the  second  time,  and  almost 
immediately  her  stomach  rejected  the  food,  and  uncontrollable 
nausea  and  prostration  followed ;  at  the  end  of  seven  months 
and  ten  days,  during  a  violent  attack  of  vomiting,  she  was 
delivered  of  a  dead,  decomposing  foetus;  profuse  haemorrhage 
followed  for  several  weeks,  leaving  her  very  anaemic.  In 
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thirteen  months  she  conceived  the  third  time,  nausea  and 
vomiting  reappearing,  and  a  disinclination  to  take  nourish- 
ment. This  foetus  also  she  lost  at  six  and  a  half  months,  her 
attending  physician  then  stating  that  the  child  had  been  dead 
over  two  weeks  in  utero. 

Shortly  after  this,  while  still  very  anaemic,  she  became 
pregnant  for  the  fourth  time,  increasing  very  rapidly  in  size 
after  the  sixth  month.  At  seven  months  the  pressure  on  the 
diaphragm,  from  the  increased  size  of  uterus,  in  consequence 
of  an  abnormal  accumulation  of  amniotic  fluid,  became  so 
painful,  that  her  only  rest  was  while  in  the  erect  posture,  and 
her  only  sleep  was  while  she  rested  her  arms,  shoulders,  and 
head  on  her  piano  (a  table  about  forty  inches  high).  This 
condition  continued  for  two  weeks,  when,  at  the  end  of  seven 
and  a  half  months,  acute  lancinating  pains  in  the  diaphragm 
became  so  severe  that  general  prostration  ensued,  almost 
proving  fatal  by  syncope.  Soon  after  rallying,  uterine  con- 
tractions commenced,  and  a  very  feeble,  wrinkled  child  was 
born,  only  having  sufficient  strength  to  live  for  two  hours. 
Her  exhausted  condition  and  frequent  disappointments  now 
caused  her  to  be  very  melancholy;  she  refused  sympathy, 
thinking  that  she  could  never  accomplish  her  chief  desire, 
viz.,  to  have  a  child  live.  A  change  of  residence  to  new 
scenes  and  associations  enabled  her  to  become  both  mentally 
and  physically  better,  but  yet  quite  weak,  when  she  conceived 
for  the  fifth  time,  and  placed  herself  under  the  care  of  Pro- 
fessor Fordyce  Barker,  who  gave  chlorate  of  potash  and  iron, 
at  the  same  time  paying  particular  attention  to  general  hy- 
giene. She  felt  motion  up  to  the  end  of  the  eighth  month, 
when  she  complained  of  abdominal  pains,  for  the  relief  of 
which  morphia  was  given.  She  went  about  one  week  longer, 
when  Dr.  Barker  delivered  her  of  a  child,  it  having  been  dead 
about  four  days.  Dr.  Barker  now  had  an  opportunity  to 
examine  the  placenta,  which  he  found  to  be  far  advanced  in 
fatty  degeneration,  and  determined,  should  she  again  become 
pregnant,  to  produce  premature  delivery  whenever  he  found 
the  foetal  heart's  action  becoming  feeble,  or  signs  of  prostration 


New  York  Academy  of  Medicine. 


401 


in  the  mother  alarming,  waiting,  if  possible,  until  after  the 
end  of  the  eighth  month. 

In  May,  1873,  just  prior  to  Dr.  Barker's  departure  for 
Europe,  he  requested  me  to  take  charge  of  her,  at  the  same 
time  giving  me  a  history  of  her  previous  and  present  preg- 
nancies, and  stating  his  conclusions. 

She  had  then  been  married  about  twelve  years,  this  being 
her  sixth  pregnancy  ;  she  was  very  anaemic,  the  mucous  mem- 
branes of  mouth  and  conjunctiva  being  almost  pearly-white ; 
yet  she  was  more  cheerful,  and  endeavored  to  do  all  that  was 
possible  to  regain  strength. 

On  June  1st  I  visited  her,  and  found  very  little  change 
in  her  condition,  and,  in  accordance  with  suggestions,  ex- 
amined all  urine  passed  during  the  previous  twenty-four 
hours  ;  it  measured  twenty-eight  ounces,  was  of  a  light  amber 
color,  specific  gravity  1020,  and  did  not  contain  a  trace  of 
albumen  or  sugar.  Dr.  Barkers  directions  were  continued, 
nothing  of  importance  occurring  until  the  morning  of  Jime 
24th,  when  I  was  hastily  called  to  see  her,  and  found  that,  in 
consequence  of  having  eaten  a  large  quantity  of  stewed  green 
rhubarb  on  the  previous  night,  she  had  acute  indigestion,  which 
in  a  few  hours  had  caused  severe  vomiting  and  purging,  and 
had  lasted  all  night.  On  my  arrival  in  the  morning  she  was 
in  a  very  much  exhausted  condition  ;  the  vomiting  had  ceased, 
but  the  purging  and  cramps  were  severe,  accompanied  by 
violent  attacks  of  tenesmus.  She  was  requested  to  lie  down 
in  bed,  and  while  the  hand  was  on  abdomen  a  slight  move- 
ment of  the  foetus  was  felt. 

On  listening,  the  foetal  heart  could  be  heard  and  its  pulsa- 
tions counted ;  the  os  uteri  was  rigid  and  not  in  the  slightest 
degree  dilated.  With  hand  on  her  abdomen,  and  frequent 
listenings  to  strength  of  foetal  pulsations,  careful  observation 
was  continued  for  two  hours,  there  being  considerable  difficulty 
in  controlling  her  excitement,  as  well  as  the  nervousness  of  her 
husband  and  relatives. 

By  this  time  I  noticed  that  the  strength  of  the  foetal  heart- 
sounds  was  gradually  failing,  and  the  mother  was  becoming 
VOL.  II.,  n.  s.  26 


402 


Transactions  of  the 


hysterical.  I  then  told  them  that  it  was  time  to  follow  Dr. 
Barker's  advice,  and  immediately  began  to  induce  premature 
delivery,  all  willingly  assenting.  I  commenced  by  gently 
pressing  the  forefinger  against  the  rigid  os  uteri,  and  counter- 
pressure  with  opposite  hand  made  over  the  fundus.  The 
pressure  was  so  gentle  that  it  took  nearly  an  hour  to  dilate 
the  os  sufficiently  to  allow  the  end  of  linger  to  enter,  when 
the  uterine  contractions  began  with  moderate  severity,  and 
occurred  at  regular  intervals.  This  procedure  was  continued 
gently  for  five  hours,  when  severe  uterine  pains  began  to  such 
a  degree  that  the  father,  in  his  excitement,  urged  me  to  save 
the  mother,  and  not  mind  the  child.  At  the  end  of  one  hour's 
severe  pain  she  gave  birth  to  a  small,  wrinkled,  and  nearly 
dead  child,  not  having  sufficient  strength  to  cry,  only  occa- 
sionally emitting  a  feeble  whine,  characteristic  of  the  weak  and 
premature  child.  It  was  immediately  submerged,  except  face, 
in  a  bath  of  water  at  100°  Fahr.,  to  keep  it  as  warm  as  while 
in  utero,  and,  after  a  very  superficial  washing,  wrapped  in  warm 
blankets  (not  dressed),  and  the  body  surrounded  by  bottles  of 
hot  water,  to  supply  that  heat  which  its  feeble  condition  ren- 
dered it  incapable  of  generating.  A  few  drops  of  water  were 
given  to  the  child,  and  it  was  left  with  the  nurse  to  care  for 
the  mother,  who  became  very  much  excited,  apprehensive  of 
losing  her  child.  The  placenta,  by  gentle  traction  and  press- 
ure over  fundus  uteri,  was  expelled  entire,  and,  on  examina- 
tion, was  found  to  have  undergone  extensive  fatty  degenera- 
tion. Post-jpartum  pains  of  mother  were  relieved  by  morphia 
in  quarter-grain  doses. 

The  child,  when  it  was  about  twenty-four  hours  old,  be- 
came cyanotic,  cold,  and  gasped  for  breath,  and  was  now 
too  weak  to  emit  the  peculiar  feeble  whine  of  premature  and 
dying  children ;  fresh,  soft  flannels  were  warmed,  in  which 
it  was  wrapped,  and  spirits  of  camphor,  on  a  small  piece,  di- 
rectly applied  over  surface  of  abdomen.  The  artificial  heat, 
by  means  of  bottles  filled  with  hot  water,  was  continuously 
applied,  and  the  little  one  fed  on  its  mother's  milk,  which  had 
been  drawn  by  the  nurse.    For  six  days  and  nights  this  was 
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continued,  requiring  the  alternate  attention  of  three  expe- 
rienced nurses,  and  almost  the  entire  time  of  the  attending 
physician.  On  the  sixth  day  the  child  had  hepatitis,  became 
decidedly  jaundiced,  had  great  tenderness  over  the  liver,  with 
marked  enlargement  and  distinct  induration,  probably  arising 
from  umbilical  phlebitis,  although  the  navel  appeared  normal. 
The  warmed  applications  of  camphor  on  flannel  were  constantly 
kept  on  its  abdomen,  and,  to  relieve  constipation,  a  piece  of 
flaked  manna,  the  size  of  a  filbert,  dissolved  in  water,  was  given, 
producing  the  desired  effect  in  a  very  gentle  manner.  On  the 
eighth  and  tenth  days  even  the  sclerotic  membrane  of  each 
eye  became  of  a  canary-yellow  color.  The  jaundice  was  very 
persistent,  lasting  more  than  six  weeks,  and  all  this  time  the 
child  continued  very  feeble.  TThen  the  child  was  three 
weeks  old,  a  small  red  papule,  about  the  size  of  a  large  pea, 
appeared  on  the  inner  side  of  the  left  knee  ;  it  was  three  lines 
in  diameter  and  one  in  -elevation,  of  a  dirty-red  color,  and 
had  uneven  edges.  In  six  days  partial  desquamation,  but  no 
suppuration,  occurred,  leaving  a  decidedly  copper-colored, 
saucer-shaped  depression,  which  soon  became  of  a  darker  cop- 
per color. 

Nothing  at  first  was  done  for  it,  and  at  each  visit  the  mother 
would  inquire  if  I  could  not  give  her  something  to  remove 
"  that  copper-colored  spot,"  which  seemed  to  annoy  her  very 
much.  The  nurse  was  directed  to  wet  it  thrice  daily  with 
sweet  oil,  so  that  its  progress  might  be  observed,  and  inspec- 
tion of  the  entire  skin  of  child  was  made.  Not  a  single  other 
papule  appeared  on  the  skin.  The  mucous  membrane  at  anus, 
and  the  surrounding  integument,  at  the  age  of  four  weeks, 
assumed  a  red,  coppery  hue,  which  resisted  the  usual  applica- 
tions for  simple  excoriations.  The  palms  of  hands  and  soles 
of  feet  were  more  red  than  usual,  and  wrinkled.  The  child 
continued  very  feeble,  but  was  able  to  nurse. 

The  parents  stated  that  they  did  not  remember  ever 
having  had  any  eruption,  but  I  decided  to  treat  the  child  by 
the  inunction  of  the  unguentum  hydrargyri  fort.,  a  piece  the 
size  of  a  bean  to  be  rubbed  in  groin  and  under  the  arms,  also 
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over  abdomen,  under  the  flannel  band,  twice  daily,  and  around 
the  excoriations  at  the  nates.  The  inunctions  had  been  ap- 
plied only  a  week  before  the  irritated  condition  of  the  anus 
improved,  and  the  copper-colored  depression,  which  had  also 
been  anointed,  commenced  to  fade,  gradually  doing  so  until 
the  end  of  two  weeks,  when  all  cutaneous  eruptions  had  dis- 
appeared ;  the  inunction,  however,  was  continued  in  all  near- 
ly three  weeks  without  producing  any  salivation,  the  child 
continually  improving.  The  child  at  the  age  of  ten  months 
had  never  had  any  return  of  the  trouble,  and  continued  to 
grow  rapidly.  It  had  no  teeth,  fed  well,  was  cheerful,  but 
rapidly  developed  at  the  frontal  portion  of  cerebrum.  The 
bones  of  the  skull  were  semi-translucent,  and  the  blue  veins  in 
temporal  region  distinctly  visible ;  the  bones  of  the  legs  and 
arms  appeared  normal,  and  intellectually  the  child  was  unusu- 
ally bright.  At  twenty-six  months  old  I  again  saw  her ;  she  had 
been  several  voyages  on  the  ocean,  had  remained  in  the  country 
during  the  warmest  part  of  the  summer,  had  passed  the  win- 
ter months  in  the  South ;  she  had  sixteen  teeth,  was  very  ac- 
tive, and  physically  and  intellectually  appeared  as  well  as 
most  children  at  the  same  age. 

The  mother,  previous  to  marriage,  had  enjoyed  good  health, 
but  her  frequent  abortions  and  disappointments  had  caused 
her  to  become  very  anaemic  and  melancholy ;  she  became  so 
desponding  that,  at  one  time,  fears  were  entertained  that  she 
might  lose  her  reason.  She  spent  the  following  season  in 
Europe,  and  under  Dr.  Barker's  treatment  and  guidance  im- 
proved so  much  that,  as  the  previous  history  shows,  she  became 
a  happy  mother. 

The  father,  aged  fifty-two  years,  denied  ever  having  had 
syphilis ;  he  had  not  been  in  good  health  for  three  years,  and 
two  years  previous  to  the  birth  of  this  child  had  placed  himself 
under  my  care.  He  stated  that  he  had  been  almost  constantly 
employed  for  twenty  years,  and  for  the  past  five  years  noticed 
failing  health  ;  he  then  had  constant  headache,  and  a  temper- 
ature of  100£°  Fahr. ;  had  had  chronic  bronchitis  for  several 
years,  and  was  nervously  prostrated  ;  had  occipital  and  tern- 
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poral  pains  whenever  he  took  any  violent  exercise.  On  exam- 
ination of  his  urine,  no  albumen,  sugar,  or  casts  were  found ; 
he  had  no  valvular  disease  of  heart,  but  that  organ  was  ex- 
ceedingly irritable,  and,  following  the  slightest  excitement, 
it  would  violently  palpitate,  and  the  temporal  arteries  would 
become  very  much  distended  ;  as  he  told  me,  felt  like  bursting. 
My  diagnosis  in  note-book  at  that  time  stated  :  "  Commencing 
atheroma  of  cerebral  arteries  and  fatty  degeneration  of  mus- 
cular tissue  of  heart." 

CoNCLrsioxs. — Degenerations  of  the  placenta  are  a  more 
frequent  and  unrecognized  cause  of  the  death  of  the  foetus 
than  is  generally  supposed ;  these  degenerations  may  com- 
mence early  in  pregnancy,  and  slowly  progress  until  over 
one-half  of  the  entire  foetal  tufts  have  been  rendered  useless 
before  causing  the  death  of  the  child. 

Cause  of  Degenerations. — Uterine  or  ovarian  abnormali- 
ties ;  insufficient  vitality  of  ovule  ;  disease  of  ovule  ;  insufficient 
vital  force  of  the  sperm  ;  disease  of  the  sperm  ;  emotional  causes 
from  shock  producing  either  paralysis,  or  partial  or  incomplete 
detachment  of  the  placenta. 

Varieties  of  Degenerations  of  the  Placenta  observed  during 
the  past  ten  years. — Tuberculous  degeneration  ;  calcareous  de- 
generation; degeneration  with  extensive  fibrinous  deposits; 
anaemic  degeneration,  with  atrophy ;  simple  fatty  from  pri- 
mary placentitis ;  fatty  degeneration  from  apoplexy  of  pla- 
centa; fatty  degeneration  from  scrofula;  fatty  degeneration 
from  syphilis  ;  waxy  degenerations  from  leucocythemic  mother. 

The  tuberculous  placenta,  to  the  naked  eye,  very  much  re- 
sembles the  same  condition  found  in  the  lungs,  it  being  a  solid, 
heterogeneous  mass,  not  capable  of  being  normally  inflated, 
and  on  transverse  section  showing  the  yellow  fibrinous  de- 
posits, surrounded  by  tissues  altered  by  inflammation,  with 
cavities  filled  with  pus  and  degenerated  cheesy  matter. 

Apoplexy  of  the  placenta  I  believe  to  be  caused  by  either 
violent  rupture  of  the  blood-vessels  of  the  organ,  or  in 
consequence  of  some  degeneration,  where,  as  the  result  of 
overreaching,  tension  was  exerted  on  the  fragile,  calcareous, 
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inelastic  vessels,  easily  breaking  them,  and  thereby  permitting 
extravasation  of  blood  into  the  surrounding  tissue. 

In  placentas  from  very  ansemic,  emaciated  mothers  we  find 
different  conditions.  If  the  exhaustion  of  the  mother  has  been 
very  rapid  for  a  few  weeks  prior  to  child-birth,  we  have  por- 
tions of  the  foetal  villi  representing  a  recent  change  into  fat. 
In  others,  where  apparently  this  fatty  change  has  occurred  at 
some  more  remote  time,  we  find  a  shrinking,  with  little  re- 
maining liquid  oil-globules  or  fatty  tissue,  while  in  other  por- 
tions of  the  placenta  the  lobes  have  entirely  disappeared,  and 
only  a  dense  fibrinous  substance  representing  how  the  organ 
has  become  contracted. 

Fibrinous  deposits  in  the  placenta  have  only  been  observed 
in  those  from  mothers  who  are  themselves  very  anaemic  from 
some  protracted  blood  disease,  and  whose  blood  is  deficient  in 
red  corpuscles.  The  deposits  have  been  observed  in  placentas 
thrown  off  as  early  as  the  seventh  month,  and,  from  the  inti- 
mate connection  of  the  deposits  with  the  underlying  villi, 
appear  to  have  been  the  direct  cause  of  preventing  the  proper 
nutrition,  and  therefore  effecting  the  death  of  the  child. 

Fatty  degeneration  of  the  placenta  caused  by  syphilis  mani- 
fests itself  when  the  mother,  as  is  usual,  has  an  abundance  of 
adipose  cellular  tissue,  by  several  of  the  lobes  being  trans- 
tormed  into  fat,  which  is  apparent  to  the  naked  eye,  being 
seen  through  the  membranes  as  yellow  masses,  and  on  opening 
are  found  to  be  cavities  filled  with  liquid  fat,  which  can  be 
poured  out,  and  resembles  the  yellow  olive-oil,  the  empty 
cavities  being  surrounded  by  a  bright  yellow  placental  sub- 
stance filled  with  microscopic  oil-globules. 

Primary  placentitis  may  be  caused  directly  by  violent 
contusions.  After  inflammation  of  the  placenta  has  occurred, 
firm  adhesions  may  follow,  rendering  it  difficult  to  detach  the 
after-birth  from  the  womb.  This  is  most  readily  done  by  in- 
troducing the  entire  hand  into  the  uterus,  and,  with  the  little- 
finger  on  the  ulna  border  edge,  pass  it  beneath  the  placenta, 
and  remove  the  entire  mass  with  the  hand  from  the  uterus, 
when  it  generally  remains  contracted.     This  procedure  I 
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have  several  times  resorted  to,  and  not  in  a  single  instance 
have  known  any  unpleasant  condition  follow. 

In  waxy  degeneration,  as  a  rule,  we  have  generally  an  unu- 
sually large  placenta,  which,  when  the  uterine  contractions 
have  been  protracted  and  severe,  may  be  expelled,  almost  en- 
tirely freed  from  blood,  and  to  the  naked  eye  looks  like  a 
homogeneous  mass,  which,  on  being  cooled,  becomes  hard,  and 
can  be  easily  cut  into  slices.  Microscopically  examined,  under 
a  high  power,  a  profusion  of  very  minute  glistening  oil- 
globules,  in  unbroken  cellular  tissue,  can  be  seen. 

The  children  are  generally  like  the  parents,  gross,  fat,  and 
phlegmatic,  having  a  superabundance  of  the  white  blood-cor- 
puscles. 

The  blood  from  the  uterus  is  of  a  lighter  yellow  bufFv 
color  than  that  from  healthy,  robust  parents. 

In  regard  to  the  treatment  of  either  one  or  both  parents, 
when  syphilis  is  supposed  to  exist,  the  mercurial  vapor-bath, 
will  probably  give  a  better  success  than  by  any  other  methods 

In  phthisis  pulmonalis,  a  gentle  cathartic,  if  necessary  to 
produce  one  movement  from  bowels  each  day,  a  generous 
diet,  good  hygiene,  and  the  inunction  of  entire  skin  of  body 
three  times  a  week  after  a  general  bath. 

In  scrofula  the  preparations  of  iodine,  and,  if  admissible, 
iron,  both  in  very  small  doses,  viz.  :  tr.  iodini  co.,  mj.  ter 
in  die. 

In  profound  anaemia,  where  all  treatment  has  either  failed 
or  is  not  admissible,  where  a  degeneration  of  the  placenta  has 
been  known  to  cause  the  death  of  the  child,  and  the  mother 
becomes  again  pregnant,  and  the  same  condition  is  feared,  the 
artificial  induction  of  premature  delivery,  at  about  the  thirty- 
sixth  week,  gives  the  most  favorable  opportunity  for  the  mother 
to  have  a  child  capable  of  living,  as  recommended  by  Dr. 
Hays  and  Dr.  Barnes,  at  the  London  Obstetrical  Society,  July 
1,  1874 ;  and,  on  the  preceding  month  (June),  successfully  ac- 
complished, I  believe  for  the  first  time,  by  Dr.  Fordyce  Barker, 
of  New  York. 


INCISION  AND  DISCISSION  OF  THE  CERVIX  UTERI. 
By  E.  K.  PEASLEE,  M.  D.,  LL.  D., 

SURGEON  TO  THE  NEW  YORK  STATE  WOMAN' S  HOSPITAL,  PROFESSOR  OF  GYNAECOLOGY 
IN  BELLEVUE  HOSPITAL  MEDICAL  COLLEGE,  ETC.,  ETC. 


Read  June  1,  1876. 


If  "  meddlesome  midwifery  is  bad,"  meddlesome  surgery 
is  not  less  so ;  and  that  form  of  it  which  attacks  the  uterus  is 
the  worst  of  all,  since  it  not  only  injures  the  patient  herself, 
but  also  compromises,  and  perhaps  destroys,  her  prospects  of 
offspring.  Trachelotomy,1  or  cutting  the  cervix  uteri,  has  been 
of  late  so  indiscriminately,  and  often  so  unnecessarily  per- 
formed, as  to  suggest  this  general  remark.  And,  though  per- 
haps somewhat  less  common,  and  with  some  operators  less 
severe  than  five  years  ago,  a  reference  to  the  most  authoritative 
treatises  on  gynaecology  shows  that  it  has  not  yet  reached  its 
legitimate  limitation  even  among  gynaecologists  ;  while  many 
general  practitioners  operate  as  frequently  and  as  blindly  as 
ever,  it  being  so  facile  a  procedure  that  nobody  hesitates  to 
attempt  it. 

But  trachelotomy  in  some  form  must  continue  to  be  recog- 
nized in  the  treatment  of  many  cases  of  dysmenorrhoea  and  of 
sterility  when  depending  on  stenosis  of  the  cervical  canal;  and 
the  least  hazardous,  if  equally  curative,  should  be  preferred. 
I  propose  to  consider  its  usual  methods,  and  their  uses,  abuses, 
and  actual  value ;  and  also  to  explain  a  new  method,  which, 
I  maintain,  includes  all  that  is  valuable  in  them  and  still 
more,  without  their  objectionable  characteristics. 

The  two  authoritative  methods  of  trachelotomy  hitherto 

1  From  rpaxv^oq^  neck,  cervix,  and  re/zuw,  to  cut  or  incise. 
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practised,  with  some  modifications  hereinafter  to  be  specified, 
are : 

1.  By  Simpson's  metrotome,  or  some  modification  of  it ; 
deep  incision  of  the  cervical  canal. 

2.  By  the  scissors — discission  of  the  cervix,  or  Sims's  oper- 
ation. 

To  these  I  add  a  third  method,  first  suggested  by  myself, 
and  which  I  will  designate  as  "  superficial  trachelotomy." 

Each  of  these  methods  will  be  separately  considered. 

I.  Deep  Incision  of  the  Cervix  Uteri — Simpson's  Oper- 
ation. 

Prof.  Simpson,  of  Edinburgh,  maintaining  that  the  steno- 
sis producing  dysmenorrhcea  and  sterility  exists  usually  at 
the  internal,  and  not  at  the  external  os  uteri,  in  1844  de- 
vised his  metrotome  for  overcoming  the  constriction.  It  is 
shown  by  Fig.  1,  and  is  too  well  known  to  require  any  special 
description.    I  improved  it,  I  think,  some  fifteen  years  since, 


Fig.  1. 


Simpson's  Metrotome  (one-third  size). 


by  lengthening  the  sheath  to  the  extent  of  three-quarters  of 
an  inch  beyond  the  end  of  the  blade,  so  that  the  full  strength 
of  the  fingers  can  be  brought  to  bear  upon  the  blade  without 
displacing  the  sheath,  in  case  the  uterine  tissue  requires  to  be 
divided  without  the  application  of  traction  at  the  same  time. 
Subsequently,  Dr.  Greenhalgh,  of  London,  proposed  a  two- 
bladed  instrument,  it  being  merely  a  double,  as  Dr.  Simpson's 
was  a  single  histourie  caohee.  This  divided  the  cervix  symmet- 
rically, or  very  nearly  so,  as  Dr.  Simpson's  instrument  did  not, 
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except  by  chance ;  and,  generally,  more  extensively  than  the 
latter  was  intended  to  do.  I  might  also  mention  several  other 
metrotomes  devised  in  this  and  in  other  countries,  were  they  of 
any  special  importance  to  my  present  purpose.  These  are  al- 
most all  double-bladed,  and  act  on  the  same  principle  as  Dr. 
Greenhalgh's  instrument,  which  soon  became  generally  pre- 
ferred to  Simpson's.  I  therefore  speak  of  its  action  especially 
in  what  remains  to  be  said  under  this  head ;  there  being,  in 
fact,  no  practical  difference  between  its  effects  and  those  of 
Simpson's  metrotome  when  freely  used,  as  by  its  originator 
himself. 

Advocated  by  so  able  a  defender,  Simpson's  operation  soon 
became  quite  common  in  Great  Britain  and  this  country, 
though  it  was  not  accepted  on  the  Continent  till  1860.  Its 
range  of  application  also  became  extended.  For  while,  ration- 
ally, it  was  at  first  invoked  only  in  cases  of  stenosis  of  the 
cervical  canal,  including  of  course  the  two  ora,  it  ere  long  be- 
came common  enough  in  cases  in  which  no  obstruction  at  all 
had  existed,  and  as  a  mere  matter,  as  it  were,  of  fashion. 
During  a  sojourn  abroad  in  1866,  I  witnessed  a  number  of 
operations  which  I  could  place  only  in  this  category;  and 
several  of  the  same  kind  have  I  since  seen  at  home.  It  seemed 
to  be  generally  assumed  that  the  uterus  is  an  organ  quite  in- 
different to  cutting  and  hacking;  and  that  the  deep  incision 
would  at  any  rate  do  no  harm.  Indeed,  it  was  known  that 
Dr.  Simpson  had  often  performed  his  operation  at  his  consult- 
ing-rooms, and  afterward  sent  his  patients  home  in  a  cab  ;  and 
I  cannot  learn,  up  to  the  present  time,  that  he  ever  reported 
an  adverse  case  in  his  experience.  It  is,  however,  stated  on 
unquestionable  authority,  that  some  of  those  patients  died  in 
consequence  of  the  operation,  and  others  narrowly  escaped 
death ;  and  it  is  proper  that  I  here  definitely  specify  its  im- 
mediate and  its  remote  effects.  Of  course  it  is  to  be  recollected 
that  I  am  speaking  of  deep  incision  of  the  cervix,  as  performed 
by  means  of  Greenhalgh's  metrotome,  or  of  Simpson's,  in  a 
bold  hand  like  that  of  its  originator.  And  I  have  to  con- 
sider: 
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1.  The  change  in  the  shape,  size,  and  relations  of  the  whole 
uterine  cavity  by  the  deep  incision. 

2.  Its  immediate  dangers. 

3.  Its  remote  effects. 

1.  The  change  in  the  shape,  size,  and  relations  of  the  cer- 
vical canal,  produced  by  the  deep  incision,  are  shown  by  Fig. 


Fig.  2. 


Large  and  Small  Cut  by  Greenhalgh's  Metrotome  ;  from  Hewitt. 

2,  where  the  normal  size  and  shape  of  the  canal  are  seen,  while 
the  dotted  lines  outside  of  it  show  the  "  smaller  and  the  larger 
incision,"  as  Dr.  Hewitt  calls  them,  made  by  Dr.  Greenhalgh's 
instrument.  It  is  seen  that  the  internal  os  after  these  incisions 
is  somewhat  more  than  three  times  its  normal  width,  while  the 
rest  of  the  canal  is  increased  in  nearly  as  great  proportion ; 
and  that  the  whole  cavity  of  the  uterus,  cervix  and  corpus 
together,  no  longer  retains  its  normal  form  as  shown  by  Fig. 
10,  but  resembles  an  erect,  wide-necked,  flattened  flask  without 
a  bottom  (Fig.  13).  "We  shall  see  whether  such  a  cavity  can 
be  depended  upon  as  a  receiver  or  as  a  retainer  further  on. 
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This  operation  ignores  the  importance  of  the  normal  relations 
of  these  cavities,  even  more  than  would  one,  were  such  a  pro- 
cedure possible,  which  should  permanently  dilate  the  urethra 
to  the  size  of  the  small  intestine.  I  fully  assent  to  Dr.  Sims's 
criticism,  that  this  operation  cuts  altogether  too  extensively  ; 
an  objection  which  will,  however,  be  seen  to  apply  as  truly  to 
his  own. 

2.  The  immediate  dangers  of  so  deep  a  division  of  the  cer- 
vix are — a  profuse,  and  sometimes  even  a  fatal,  haemorrhage, 
pelvic  cellulitis,  and  septic  peritonitis,  which  is  almost  always 
fatal.  It  is  known  that  these  results  occurred  to  some  of  the 
patients  operated  on  by  Dr.  Simpson  at  his  consulting-rooms. 
There  is  also  a  risk  of  cutting  through  the  cervix  into  the 
peritoneal  cavity. 

Such  effects  can,  however,  surprise  no  one  who  is  aware 
of  the  extent  of  the  lesion  produced.  Indeed,  it  is  surprising, 
rather,  that  they  are  not  even  more  frequent  than  they  are 
actually  found  to  be.  Eeferring  again  to  Fig.  2,  it  will  be  seen 
that  the  walls  of  the  cervix  are  cut  more  than  half  through 
on  both  sides,  to  a  considerable  extent,  by  the  lesser  incision 
with  the  two-bladed  metrotome  ;  while,  by  the  greater,  should 
there  be  a  slight  inclination  of  the  uterus  or  of  the  instrument 
to  either  side,  or  a  slight  thinning  of  the  uterine  walls,  an 
opening  would  be  made  into  the  peritoneal  cavity.  This  has 
actually  occurred.  The  entire  cervix  may  also  be  split  com- 
pletely through,  as  in  a  case  mentioned  by  Dr.  Sims  (p. 
171). 

A  free  haemorrhage,  at  least,  is  inevitable  in  such  circum- 
stances. And  even  the  lesser  incision  may  divide  one  or  more 
arteries  on  the  level  of  the  internal  os,  as  shown  by  Figs.  3  and 
4,  where  it  is  seen  that  in  the  first  preparation  there  is  an 
artery  within  one-eighth  of  an  inch,  and  in  the  other,  three 
arteries  within  one  line,  of  that  opening.  The  lesser  incision 
cuts  to  the  depth  of  at  least  three-sixteenths  of  an  inch,  and 
the  greater  to  more  than  one-quarter.  If  sufficient  for  all  prac- 
tical purposes,  it  is  therefore  of  the  greatest  importance  to  re- 
strict the  depth  of  the  incision  of  the  internal  os  within  the 
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limits  of  the  arterial  distribution  ;  and  which  I  shall  show  may 
be  done. 

Pig.  3. 


Arteries  on  Level  of  Internal  Os;  Barnes,  p.  207. 


The  danger  of  pelvic  cellulitis  and  septic  peritonitis  are 
referable  to  the  fact  that  the  medullary  portion  {Savage)  of 
the  cervix  is  laid  open  ;  and  that  thus  perfect  facility  is  afford- 
ed for  the  absorption  of  septic  matters.  This  also  may  be 
avoided. 

Hence  Dr.  Barnes1  regards  "incision  of  the  internal  os  as 
being  attended  by  great  danger.  First,  there  is  profuse,  even 
6  furious'  bleeding.  Next,  from  the  gaping  of  the  divided 
veins,  and  the  injury  of  the  tissues  in  which  they  run,  there 
is  liability  to  pelvic  inflammation  and  septicaemia.    These  are 

1  Dr.  Barnes's  objection  to  Dr.  Greenhalgh's  instrument,  because  it  acts 
automatically,  is  not,  I  think,  well  taken.  If  an  instrument  acts  automat- 
ically, but  always  within  certain  perfectly  well-known  and  safe  limits,  thus 
enabling  the  skillful  surgeon  to  succeed,  and  securing  the  bungling  opera- 
tor against  an  accident,  it  is  not  to  be  rejected  merely  because  automatic. 
But  if  an  automatic  instrument  acts  at  random,  or  always  beyond  certain 
limits  of  safety,  causing  both  the  scientific  and  the  ignorant  operator  equal- 
ly to  do  harm,  it  is  certainly  very  objectionable.  This  I  hold  to  be  the  real 
objection  to  Greenhalgh's  instrument, 
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no  theoretical  dangers.  Many  cases,  some  fatal,  are  well 
known  "  (p.  206).  He  says  that  "  an  incision  even  one-fourth 
of  an  inch  deep  will  be  very  liable  to  divide  some  of  the  ves- 
sels;" and,  therefore,  though  he  still  sometimes  uses  Simpson's 
metrotome,  he  cuts  bnly  from  below  the  internal  os  to  the  ex- 
ternal. 

I  am  obliged  to  speak  thus  generally  of  the  dangers  of 
Simpson's  operation,  since  no  statistics  have  ever  been  pub- 
lished, as  should  have  been  done,  especially  by  those  who  have 
operated  most  frequently. 

From  the  facts  I  have  given  it  may  be  inferred  that  no 
amount  of  experience  in  this  operation  will  prove  a  safeguard 
against  its  dangers.  And  the  following  case  illustrates  this, 
as  well  as  the  unpardonable  carelessness  which  great  famili- 
arity with  an  operation  sometimes  engenders: 

A  lady,  twenty-eight  years  of  age,  who  had  been  married 
eight  years  without  ever  having  been  pregnant,  applied  to  me, 
several  years  ago,  to  remove  the  cause  of  sterility.  She  had 
no  dysmenorrhoea,  no  uterine  displacement,  no  stenosis  of  the 
cervical  canal,  nor,  indeed,  any  uterine  symptoms  at  all,  ex- 
cepting a  slight  leucorrhcea  from  congestion  of  the  endome- 
trium. This  having  been  cured,  she  soon  after  left,  with  her 
husband,  on  a  short  summer-trip  to  Great  Britain  and  the 
Continent,  I  having  advised  her,  if  any  uterine  symptoms  re- 
turned, to  get  the  advice,  while  in  Edinburgh,  of  the  then 
most  distinguished  gynaecologist  there.  No  uterine  symptoms 
did  return  ;  but,  while  in  that  city  for  two  or  three  days,  she 
decided  not  to  lose  such  an  opportunity  to  obtain  his  advice 
respecting  the  sterility,  and  sent  for  him.  After  a  rapid  ex- 
amination, he  remarked  that  a  very  slight  operation  was  re- 
quired ;  and  at  once  introduced  his  metrotome  and  incised  the 
cervical  canal,  and  left  the  room  within  about  three  minutes 
afterward.  The  husband  left  about  five  minutes  after  the 
physician,  and  did  not  return  for  an  hour,  when  he  found  his 
wife  had  fainted  from  loss  of  blood,  which  had  saturated  the 
bed  and  escaped  upon  the  floor.  Hushing  to  the  doctor's  resi- 
dence, he  found  the  latter  had  gone  five  miles  out  of  the  city, 
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to  the  wedding  of  one  of  his  assistants;  and,  going  next  for 
another  assistant,  he  also  was  found  to  have  gone  thither.  The 
nearest  physician  was  then  called  in,  who  found  there  was  no 
time  to  be  lost,  and  arrested  the  bleeding  by  continued  press- 
ure, till  the  operator  could  be  brought  back  to  the  city.  Re- 
turning, he  remained  with  her  the  next  twelve  hours.  Her 
life  was  barely  saved,  and,  after  passing  the  summer  in  that 
apartment,  she  had  only  recovered  sufficiently  to  be  able  to 
travel ;  and,  the  time  for  the  journey  to  the  continent  being- 
exhausted,  she  returned  directly  home.  She  required  more 
than  a  year  for  the  recovery  of  her  strength  and  color ;  and 
now,  at  the  end  of  seven  years,  still  remains  childless.  The 
surgeon  had  performed  the  operation,  probably,  more  times 
than  any  one  else  in  Europe,  and  must  have  previously  found 
this  operation  to  be  a  treacherous  procedure. 

3.  Having  found  the  immediate  effects  of  this  operation 
to  be  thus  undesirable  and  even  dangerous,  I  now  proceed  to 
consider  its  more  remote  results,  both  curative  and  otherwise. 

As  a  remedy  for  dysmenorrhea  and  sterility,  when  de- 
pending on  stenosis  of  the  cervical  canal,  Simpson's  operation 
usually  succeeds,  temporarily  at  least,  with  the  former  ;  and  as 
generally  fails  with  the  latter.  As  the  contents  of  a  bottle 
without  a  bottom  can  have  no  difficulty  in  escaping  from  it, 
so  the  menstrual  fluid  should  have  none  in  leaving  such  a 
uterine  cavity  as  that  shown  in  Fig.  13.  And,  if  pain  still  at- 
tends menstruation,  it  is  of  course  due  to  some  other  cause 
than  stenosis.  The  incision,  however,  not  seldom  gradually 
closes  up,  in  spite  of  the  surgeon's  intentions,  and  the  relief 
proves  to  be  but  temporary  ;  and  sometimes  the  cicatrix,  con- 
tinuing to  contract,  finally  reproduces  the  dysmenorrhea  in  a 
severer  form  than  existed  at  first. 

On  the  other  hand,  it  can  scarcely  be  expected  that  such  an 
enlarged  open  cervical  canal,  as  Fig.  13  represents,  can  exert 
any  active  influence  in  favor  of  conception,  or  retain  the 
spermatic  fluid,  if  by  chance  entering  it.  Besides,  if  pregnan- 
cy should  actually  supervene,  in  spite  of  such  conditions,  the 
ovum  would  probably  escape  from  the  uterine  cavity  prema- 
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turely.  And  these  expectations  are  confirmed  by  observation. 
Conception  but  rarely  follows  the  operation  as  performed  by 
Dr.  Simpson ;  and,  when  it  does,  abortion  is  very  likely  to 
ensue.  Dr.  Gream 1  reported  a  case  of  this  kind ;  Chrobak 
has  had  several  cases,  and  I  have  myself  known  of  six.  Scan- 
zoni  admits  that  dysmenorrhoea  is  frequently  relieved  by  this 
operation,  but  objects  that  sterility  persists  notwithstanding. 
Hegar  and  Kaltenbach  had  fair  success  in  the  former ;  but  their 
results  in  the  latter  were  "  less  brilliant."  And  Barnes  re- 
marks that  the  cure  of  sterility  is  not  nearly  so  frequent  as  the 
cure  of  dysmenorrhea  (pp.  212,  213).  I  think  the  main  facts 
on  this  point  may  be  summarized  as  follows : 

1.  If  the  incisions  close  up,  there  is  for  a  time  an  increased 
chance  of  conception  ;  but  the  progressive  induration  and  de- 
formity of  the  external  os — since  Nature  generally  effects  the 
closure  very  awkwardly — finally  increase  rather  than  diminish 
its  original  improbability.  If  the  incision  remain  entirely 
unclosed,  the  sterility  is  generally  confirmed. 

2.  The  farther  the  operation  stops  short  of  the  deep  in- 
cision of  Simpson,  the  better  the  prospect  of  curing  the  steril- 
ity. Hence,  in  some  hands,  it  not  very  seldom  succeeds, 
though  performed  by  Simpson's  or  Greenhalgh's  metrotome, 
simply  because  the  cervical  tissue  is  not  divided  deeply,  as  was 
done  by  the  former.  A  distinguished  obstetrician  of  this  city 
informs  me  that  he  cured  his  first  two  patients  of  sterility  by 
Simpson's  metrotome,  but  has  very  seldom  succeeded  since, 
for  the  reason,  I  suppose,  that  he  divided  the  cervical  canal 
but  very  slightly  at  first,  and  became  bolder  from  experience. 
Whatever  of  success  Chrobak  has  had  in  the  treatment  of 
sterility  by  incision  of  the  cervix,  I  attribute  to  his  modifica- 
tions of  Simpson's  method.  He  incised  the  internal  os  but 
three  times  in  two  hundred  and  fifty  cases.  He,  however, 
varied  his  operations,  and  also  resorted  to  other  treatment,  to 
such  an  extent  in  different  cases  that  his  statistics  are  of  no 
value  for  my  present  purpose,  except  so  far  as  they  recognize 
the  decided  tendency  to  abortion  if  pregnancy  afterward  en- 

1  Dr.  Sims,  p.  170;  from  Lancet,  April  8,  1865. 
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sues.  There  cannot,  I  think,  be  a  reasonable  doubt  that  Simp- 
son's operation,  performed  on  a  woman  in  perfect  health, 
would  almost  certainly  render  her  sterile-,  unless  the  incisions 
closed  up. 

3.  Sterility  is  more  likely  to  be  cured  by  the  deep  incision 
— as  Dr.  Barnes  remarks :  "  the  younger  the  patient  and  the 
more  recent  the  stenosis,  and  before  its  complications  are  de- 
veloped." I  also  add  that  more  prompt  and  complete  closure 
is  likely  to  occur  in  such  patients. 

The  last  remote  effect  of  this  operation  which  I  shall  men- 
tion is,  the  eversion  of  the  labia  uteri,  in  case  the  vaginal  por- 
tion has  been  cut  through  on  both  sides.  I  agree  with  Dr. 
Sims  that  this  is  a  very  grave  objection,  though  his  own  opera- 
tion will  be  seen  to  produce  the  same  effect  far  more  certainly 
and  frequently. 

Finally,  in  specifying  the  uses  of  Simpson's  incision  of  the 
cervix,  I  cannot  recommend  it  in  the  treatment  of  stenotic 
dysmenorrhoea  or  sterility.  It  frequently  cures  the  former, 
and  the  latter  very  seldom.  But  it  is  unnecessarily  severe  and 
dangerous,  and  a  safer  operation  may  and  should  be  substi- 
tuted. Of  the  two  metrotomes,  I  would  not  recommend 
Greenhalgh's  in  any  uterine  condition  which  occurs  to  me ; 
but  Simpson's  will  be  found  a  very  useful  instrument  for  in- 
cising uterine  fibroids  projecting  into  the  cervical  canal  or  the 
uterine  cavity,  and  still  covered  by  the  uterine  mucous  mem- 
brane. 

II.  Discission  of  the  Cervix  Uteri — Sims^s  Operation. 
This  method  of  trachelotomy  was  first  practised  by  Dr. 
Sims,  in  January,  1857.    His  operation  Consists : 

1.  Of  a  complete  severing  or  discission  1  of  the  whole  of  the 
vaginal  portion  of  the  cervix,  up  to  its  vaginal  attachment  on 
both  sides,  by  scissors ;  and — 

2.  An  incision  of  the  whole  canal  above,  and  including  the 
os  internum,  on  both  sides,  by  a  narrow,  razor-pointed  knife. 

Fig.  5  shows  the  manner  of  performing  the  operation, 
and  Fig.  12  the  shape  of  the  uterine  cavity  after  it.  Since 

1  From  discindo,  to  sever,  to  cut  apart. 
VOL.  II.,  N.  s.  27 
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the  former  is  taken  from  Dr.  Sims's  work  on  "  Uterine  Sur- 
gery/' it  may  be  regarded  as  expressing  his  average  inten- 


Fig.  5. 


Manner  of  performing  Sims's  Operation;  Sims's  Surgery,  p.  172. 

tion  in  respect  to  the  extent  of  the  second  step  in  the  opera- 
tion ;  for  it  is  impossible  for  any  one  to  know  precisely  how 
much  he  has  cut  into  the  canal,  or  to  certainly  cut  the  two 
sides  precisely  alike.  From  the  tendency  to  haemorrhage  after 
this  operation,  I  think  the  cuts  at  the  internal  os  are  usually 
deeper  than  here  Shown.  The  cervix  is  also  only  f  of  the 
normal  size. 

Dr.  Sims  claims  that  his  operation  does  not  divide  the  en- 
tire cervix  to  so  great  an  extent  as  the  metrotome  of  Green- 
halgh.  But  I  shall  show  that  the  division  is  still  much  in 
excess  of  what  is  required,  while  it  is  attended  by  as  great  a 
change  in  the  uterine  cavity,  and  the  same  dangers  in  greater 
degree,  and  is  followed  by  as  undesirable  remote  results. 

1.  It  is  shown  by  Dr.  Sims's  diagram  (Fig.  5)  that  the  first 
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step  in  his  operation  practically  shortens  the  cervical  canal  to 
an  amount  precisely  equal  to  the  length  of  the  vaginal  portion, 
or  on  an  average  nearly  half  an  inch ;  for  its  discission  on 
both  sides  practically  annihilates  it  as  completely  as  if  it  had 
been  entirely  removed  by  amputation.  The  relative  length 
and  shape  of  the  whole  uterine  cavity,  including  the  cervical 
canal,  after  this  operation,  as  compared  with  its  normal  con- 
dition, are  shown  by  Figs.  12  and  10.  It  has  assumed  the  form 
of  a  flattened  hour-glass,  and  the  cervical  canal  is  no  longer 
fusiform,  has  lost  nearly  one-third  of  its  length,  and  become  as 
capacious  as  the  cavity  of  the  corpus. 

2.  The  dangers  of  the  operation  are  the  same,  but  consid- 
erably exaggerated,  as  those  of  Simpson's  operation,  viz. : 
hemorrhage,  pelvic  cellulitis,  and  septic  peritonitis. 

The  danger  of  haemorrhage  from  the  arteries  around  the 
os  internum  (Figs.  3  and  4)  is  not  materially  greater  or  less 
than  in  Simpson's  operation.  A  bold  or  a  careless  operator 
will  cut  as  far  with  the  knife  as  with  the  metrotome,  and  still 
more  at  random  and  less  symmetrically,  while  a  timid  cutter 
will  probably  go  less  deep  with  the  knife  without  a  less  proba- 
bility of  dividing  the  arteries.  But,  in  another  respect,  the 
danger  of  haemorrhage  is  much  greater  in  Situs's  operation, 
viz. :  from  the  fact  that  the  whole  vaginal  portion  is  complete- 
ly severed,  on  both  sides,  up  to  the  vaginal  attachment.  An 
alarming  bleeding  is  also  liable  to  occur  suddenly  at  any  time 
within  the  four  or  five  days  after  the  operation,  though  it  was 
not  very  profuse  during  it;  and  special  precautions  should  be 
taken  both  to  prevent  it  and  to  arrest  it  if  it  takes  place.  It 
is  usually  arrested  at  the  time  of  the  operation  by  the  appli- 
cation within  the  incision  of  cotton  dipped  in  the  persulphate 
of  iron,  and  by  the  vaginal  tampon.  But  a  surgeon,  who  had 
performed  this  operation  very  many  times,  assured  me  that  he 
never  undertook  it  unless  he  could  have  his  patient  so  situated 
that  she  could  be  visited  at  the  shortest  notice  by  himself  or 
a  competent  assistant,  for  the  next  four  or  five  days.  But,  in 
spite  of  these  precautions,  fatal  haemorrhage  has  ensued. 

The  risk  of  pelvic  cellulitis  and  septic  peritonitis  is  also 
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greater  in  discission  of  the  cervix  than  in  Simpson's  operation. 
For,  since  the  cut  extends  through  the  medullary  portion  of 
the  cervix  on  both  sides  to  the  vaginal  junction,  in  addition 
to  the  incision  in  the  canal  above,  a  greater  surface  and  facil- 
ity are  afforded  for  the  absorption  of  any  septic  agent. 

I  fully  agree,  therefore,  with  Dr.  Thomas,  that  "  had  all 
the  fatal  cases  which  have  occurred  in  consequence  of  this 
operation  been  published,  as  they  should  have  been,  the  list 
would  be  a  startling  one  "  (p.  414).  He  had  known  of  five 
cases,  and  had  rumors  of  others.  I  could  myself  add  as 
many  more. 

It  would  seem  hardly  necessary  to  state  that  an  operation, 
liable  to  jeopardize  a  patient  in  the  ways  just  specified,  should 
never  be  performed  without  an  imperative  necessity.  Dr. 
Skinner,  indeed,  maintains  that  the  vaginal  portion  should 
never  be  cut  through.1  This,  however,  like  the  preceding  pro- 
cedure, has  been  but  too  often  practised  apparently  as  a  mat- 
ter of  fashion,  or  of  the  force  of  habit ;  for  I  can  give  no 
more  charitable  explanation  of  several  cases  which  have  fallen, 
#  under  my  observation.  In  one  instance,  no  reason  had  been 
assigned  for  the  discission.  It  could  not  have  been  done,  I 
think,  for  dysmenorrhcea,  for  the  patient  had  passed  the  meno- 
pause at  least  ten  years  before ;  and  the  age  of  fifty-five  to 
sixty  years  would  seem  to  exonerate  her,  also  a  maiden,  from 
an  operation  for  sterility.  In  another  instance  the  patient 
had  a  short  time  previously  been  under  my  care,  and  I  knew 
she  had  had  no  stenosis  of  the  cervical  canal,  nor  dysmenor- 
rhea from  any  cause.  And  the  operation  was  hardly  de- 
manded for  sterility,  since  she  had  been  married  but  four  or 
five  months.  I  ascribed  it  to  the  force  of  habit,  or,  possibly, 
to  a  reckless  "  hesoin  oVoperer"  which  sometimes  possesses  a 
mere  surgeon. 

3.  The  remote  effects,  curative  and  otherwise,  of  discission 
of  the  cervix  are  in  general  the  same  as  those  already  specified, 
of  Simpson's  operation.  That  is,  it  generally  relieves,  and 
often  cures,  dysmenorrhcea,  when  depending  on  stenosis;  while 

1  "Liverpool  Medical  and  Surgical  Reports,'1  1865. 
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as  generally  it  does  not  cure  sterility,  and  does  predispose  to 
abortion  if  pregnancy  occurs.  Indeed,  in  these  last  two  re- 
spects, it  is  more  pbjectionable  than  Simpson's  method  ;  for 
— (1)  the  severance  of  the  cervix  on  both  sides  not  only  at 
once  destroys  all  contractile  force  in  favor  of  conception 
as  completely  as  if  it  had  been  entirely  removed,  but  (2) 
the  two  pendulous  flaps  also  act  as  valves  to  prevent  the  en- 
trance of  the  spermatic  fluid  into  the  cervical  canal.  Be- 
sides, (3)  the  retentive  power  of  the  proper  uterine  cavity  is 
diminished  by  the  practical  ablation  of  the  vaginal  portion 
and  the  change  in  its  form  .as  just  explained.  I  should,  there- 
fore, apply  to  this  operation  also,  so  far  as  its  value  in  the 
treatment  of  sterility  is  concerned,  the  three  propositions  al- 
ready applied  to  Simpson's  incision  (pp.  416,  417). 

Sometimes,  however,  the  flaps  become  everted,  and  present 
the  same  appearance  as  if  the  cervix  had  been  ruptured  to 
the  vaginal  attachment  in  parturition  ;  which  latter  condition, 
like  the  high  amputation  of  the  cervix,  is  well  known  to  pro- 
duce sterility  in  most  cases,  and  to  predispose  to  miscarriage, 
should  pregnancy,  notwithstanding,  occur.  This  eversion, 
mentioned  by  Dr.  Sims,  as  an  objection  to  Simpson's  opera- 
tion, occurs  far  more  frequently  in  his  own  ;  since,  in  the  latter, 
the  entire  cervix  is  always  intentionally  severed,  while  in  the 
former  it  is  only  seldom  and  accidentally  so.  All  gynaecolo- 
gists at  the  present  day  recognize. the  importance  of  the  reclo- 
sure  of  the  cervix  ruptured  in  parturition.  I  maintain  that  the 
same  should  be  done  here,  and  the  sooner  after  the  discission 
the  better.  In  other  words,  if  a  surgeon  finds  he  has  severed 
the  cervix  on  both  sides  to  the  vaginal  junction  in  the  treat- 
ment of  dysmenorrhea  or  sterility,  he  should  at  once  close  it 
up  again  by  the  proper  operation.  After  a  few  months  the 
flaps  become  atrophied  to  such  a  degree  that  it  will  be  dif- 
ficult, and  perhaps  impossible,  to  restore  the  external  os  and 
the  cervical  canal  to  their  normal  shape  and  dimensions. 

I  have  already  alluded  to  the  tendency  to  closure  of  the 
incisions  after  this  operation  ;  and  which  is,  comparatively  at 
least,  a  fortunate  event,  as  increasing  temporarily,  if  not  per- 
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manently,  the  chances  of  conception.  But  Nature  generally 
accomplishes  this  in  a  very  imperfect  manner.  The  two  in- 
cisions are  scarcely  ever  completely  closed  ;  and  sometimes 
the  attempt  is  made  only  on  one  side,  in  which  case  the  con- 
tractility of  the  vaginal  portion  is  still  completely  lost.  If 
the  two  incisions  are  unequally  closed,  the  form  of  the  exter- 
nal os  is  of  course  abnormal ;  and,  equally  as  if  no  closure 
had  occurred,  is  unfavorable  for  conception.  And,  finally,  if 
both  incisions  are  quite  closed,  just  as  if  only  partially  so,  the 
cicatricial  tissue  gradually  becomes  indurated  and  contracted; 
so  that,  in  the  end,  a  return  of  the  stenosis  and  of  the  dysmen- 
orrhea, in  an  aggravated  form,  may  be  the  consequence. 

Such  being  the  merits  of  discission  in  the  treatment  of 
dysmenorrhea  and  sterility.  I  should  next  speak  of  it  as  a 
remedy  for  anteflexion. 

Surprising  as  it  may  appear  to  one  familiar  with  the  anat- 
omy of  the  uterus,  mere  discission  of  the  cervix  to  the  vaginal 
attachment  was  formerly  practised  for  its  flexions.1  I  was 
told,  several  years  ago,  by  one  who  had  operated  many  times 
for  these  affections,  that  complete  discission  of  the  vaginal 
portion  actually  did,  in  his  experience,  return  the  body  of  the 
uterus  to  its  normal  position !  !  This  is  precisely  as  logical 
a  procedure  as  dividing  the  sphincter  ani  for  stenosis  of  the 
sigmoid  flexure,  or  slitting  the  meatus  urinarius  for  a  stricture 
of'  the  membranous  portion  of  the  urethra.  On  expressing 
my  skepticism,  and  inquiring  how  a  mere  cut  could  affect  the 
reposition,  when  it  did  not  reach  to  within  at  least  three- 
quarters  of  an  inch  of  the  point  of  flexion,  he  replied  that  he 
could  not  explain,  but  was  sure  of  the  fact.  Of  course  the  op- 
eration merely  relieved  temporarily  the  congestion  of  the  dis- 
placed uterus,  and  removed  some  of  the  symptoms,  by  the 
free  haemorrhage  it  occasioned,3  and  which  half  a  dozen 

1  I  am,  of  course,  not  here  speaking  of  flexions  of  the  cervix  alone ; 
but  of  anteflexion  and  retroflexion  of  the  uterus. 

2  Dr.  Barnes,  indeed,  speaks  of  the  bilateral  division  of  the  cervix  as 
a  very  effectual  method  of  local  depletion  in  the  treatment  of  anteversion 
(p.  583).  But  the  haemorrhage  is  not  the  object  aimed  at  by  him  in  this 
condition,  but  merely  an  accident  that  may  do  good  in  that  way  also. 
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leeches  would  have  clone  far  more  safely.  I  allude  to  this  ap- 
plication of  discission  of  the  vaginal  portion  merely  as  a 
matter  of  its  history. 

Next,  we  find,  the  following  advance  in  the  treatment 
of  anteflexion  was  proposed  :  First,  the  vaginal  portion  was  di- 
vided posteriorly  up  to  the  vaginal  attachment  by  scissors ; 
and  then  a  narrow  razor-shaped  knife  was  passed  up  the  cer- 
vical canal  and  through  the  internal  os ;  and  an  incision 
made  anteriorly  above  and  posteriorly  below,  so  as  "to  bring 
the  incision  of  the  cervical  canal  into  a  line  with  the  uterine 


Fig.  6. 


Manner  of  operating  in  alleged  Anteflexion  ;  Sims's  Surgery,  p.  169. 


cavity."  From  its  object  in  this  latter  respect,  it  is  sometimes 
termed  the  "sagittal  incision."    Fig.  6  shows  the  manner  of 
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making  the  incision,  and  the  straightening  alleged  to  be  ef- 
fected thereby ;  it  being  the  now  stereotyped  diagram  used  by 
most  writers  on  this  subject  since  first  published  by  Dr.  Sims 
in  1866. 

Even  if  this  operation  could  accomplish  what  it  promises 
in  anteflexion,  there  would  be  an  insuperable  a  priori  objec- 
tion to  it,  since  it  ignores  and  contravenes  the  first  indication 
in  all  flexions  of  the  uterus,  viz. :  to  return  the  corpus  uteri 
first  of  all — unless  inflammation,  preventing  the  necessary  ma- 
nipulations, coexists — to  its  normal  position  ;  for  this  procedure 
not  only  leaves  the  corpus  in  its  abnormal  position,  but  aims 
to  keep  it  there  permanently  by  producing  in  the  cervical  canal 
another  abnormal  condition  still  more  serious  (and  it  is  often 
incurable)  than  the  original  displacement.  Hence  Dr.  Thomas 
proposes  it  only  in  case  the  anteflexion  is  irreducible.  It  will, 
however,  be  seen  that  this  operation  does  not  at  all  effect 
what  it  proposes  in  anteflexion,  and  simply  because  in  that 
condition  of  the  uterus  it  is  impossible. 

Since  the  axis  of  the  uterine  cavity  and  the  cervical  canal 
meet  at  the  internal  os  at  an  angle  of  165  degrees,  it  will  be 
seen  by  referring  to  any  diagram  representing  an  anteropos- 
terior section  on  the  median  line,  of  the  normal  uterus,  that 
an  incision  made  into  the  cervical  canal  in  a  straight  line,  in 
continuity  with  the  axis  of  the  uterine  cavity,  would  fall  bare- 
ly below  the  vaginal  attachment,  and  within  the  vagina,  just 
as  Dr.  Sims  has  represented  it ;  or,  in  other  words,  that  Dr. 
Sims's  sagittal  incision  can  really  be  made  only  when  the 
corpus  uteri  itself  still  remains  in  its  normal  position.  If 
the  corpus  be  bent  forward  at  a  right  angle,  the  cervix 
would  have  to  be  split  through  posteriorly  to  the  internal  os, 
and  into  the  peritoneal  cavity,  to  carry  out  the  idea;  and, 
in  the  extreme  of  anteflexion,  the  incision  must  aim  toward 
a  point  somewhere  in  or  above  the  lumbar  region.  Indeed, 
the  total  inapplicability  of  the  sagittal  incision  to  anteflexion 
is  admitted  by  Dr.  Sims  himself  when  rightly  interpreted.  For, 
after  describing  his  case  as  "curvature,  with  elongation  of  the 
vaginal  portion  accompanying  anteflexion  "  (p.  166),  and  show- 
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ing  how  the  canal  of  the  cervix  is  "made  to  run  in  a  straight 
line  from  the  cavity  of  the  uterus  to  the  terminus  of  the  incision," 
by  two  diagrams  (pp.  167,  169),  he  adds,  "  The  operation  is 
wholly  inapplicable  except  in  just  such  cases  as  the  one  above 
described  "  (p.  168).  But  neither  of  these  figures  represents 
anteflexion  at  all ;  but  simply  curvature  of  the  cervix  alone, 
without  any  abnormal  position  of  the  corpus  above  it.  The 
same  remark  is  also  applicable  to  the  diagram  (Fig.  7)  intend- 
ed to  represent  the  sagittal  incision  in  anteflexion,  in  Dr. 
Thomas's  valuable  work  (p.  412).     The  preceding  figure  (6), 


Fig.  7. 


Sagittal  Incision  in  alleged  Anteflexion;  Thomas,  p.  412. 

copied  by  most  writers  on  anteflexion  since  1866,  has  misled 
hundreds  of  operators,  who  have  never  challenged  its  accu- 
racy, in  actual  cases  of  anteflexion  ;  and  it  is  time  it  is  gener- 
ally understood  to  be  imaginary  and  fallacious. 

The  application  of  the  sagittal  incision  (posterior  discission) 
in  flexion  and  curvature  of  the  cervix  alone,  in  both  of  which 
it  is  very  often,  but  by  no  means  always,  required,  is  well 
shown  by  Fig.  8,  which  is  also  copied  from  Dr.  Sims's  work 
(p.  167). 

In  specifying  the  uses  of  Sims's  operation,  I  should,  on 
the  before-mentioned  grounds,  reject  it  in  the  treatment  of 
sterility,1  and  also  object  to  it  in  cases  of  dysmenorrhea,  as 

1  See  the  results  of  Dr.  G.  Braun,  of  Vienna  ( Wien.  med.  Wochen- 
schrift,  1869);  and  of  Chrobak,  Weibliche  Sterilitdt,  Wien}  1876. 
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unnecessarily  severe  and  dangerous,  in  comparison  with  an- 
other operation,  which  I  shall  advocate ;  and  I  know  of  no 

Fig.  8. 


Sagittal  Incision  in  Flexion  of  the  Cervix  ;  Sims,  p.  167. 

other  condition  in  which  it  should  be  recommended.  But 
bilateral  discission  alone,  up  to  the  vaginal  attachment,  is 
justifiable  in  some  cases  already  described  on  a  preceding  page, 
of  uterine  fibroids,  as  a  substitute  for  incision  with  Simpson's 
metrotome,  to  aid  their  descent  into  the  vagina.  But,  in  such 
cases,  the  incisions  should  be  closed  with  sutures  as  soon  as 
the  fibroid  is  removed.  In  these  cases  also  an  incision  on  one 
side  only  is  frequently  sufficient.  Bilateral  discission,  to  a 
limited  extent  (J  inch,  or  even  less),  as  practised  by  Dr. 
Barnes,  is  also  applicable  to  some  very  rare  cases  of  conical 
cervix.  Finally,  it  has  been  shown  that  complete  posterior 
discission  is  required  in  many  cases  of  flexion  and  curvature 
of  the  cervix  alone. 

Having  thus  stated  my  own  convictions  respecting  the  real 
value  of  Simpson's  and  of  Sims's  operation,  and  incidentally 
also  of  mere  bilateral  and  posterior  discission,  I  close  this  part  of 
my  paper  with  some  quotations  from  the  latest  writers  on  this 
subject,  stating  especially  the  points  upon  which  they  are  not 
in  accord  with  myself. 

Schroeder,1  who  practises  Sims's  operation,  says,  "  Inflam- 
mation of  the  uterus  and  cellular  tissue  does  not  occur  if  the 
operation  has  been  performed  with  clean  instruments ;  the 
haemorrhage  may,  however,  be  considerable,  and  occasionally 
serious  "  (p.  71). 

1  Diseases  of  the  Female  Sexual  Organs. 
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Dr.  Thomas  thinks  Silas's  operation,  per  se,  is  not  attended 
by  great  danger.  It  is  the  performance  of  it  when  pelvic 
peritonitis  exists  in  chronic  form,  that  has  caused  it  to  produce 
such  bad  results  "  (p.  414). 

Hegar  and  Kaltenbach  regard  the  sagittal  incision  as  more 
dangerous  than  bilateral  discission,  the  latter  being  less  dan- 
gerous than  heretofore  supposed.  But  they  really  follow 
neither  Simpson  nor  Sims,  never  using  scissors,  except  as  pre- 
liminary to  amputation  of  the  cervix  ;  but  merely  a  "knife,  cut- 
ting the  internal  os  two  to  three  millimetres  (one-twelfth  to 
one-eighth  of  an  inch),  and  the  external  os,  one  and  a  half  cen- 
timetres (three-fifths  of  an  inch.)  Thus,  in  fact,  they  do  not  per- 
form discission  at  all,  and  may  well  find  their  own  procedure 
not  so  dangerous  as  actual  discission  has  "  heretofore  been  sup- 
posed to  be."  Still  they  lost  two  patients  in  150  cases.  Their 
results  were  good  in  dysmenorrhoea,but  less  brilliant  in  sterility. 

Dr.  Hewitt  prefers  Sims's  operation ;  but  with  the  impor- 
tant modification  of  cutting  but  very  little  at  the  internal  os. 
He  thinks  that  "the  incision  treatment  will  be  restricted 
within  narrower  limits  than  was  the  fashion  three  or  four  years 
ago  "  (p.  399). 

Dr.  Barnes's  testimony  is  seemingly  somewhat  conflicting 
in  different  portions  of  his  work  ;  but  he  is  sometimes  speak- 
ing of  Sims's  operation,  and  sometimes  of  incision  of  the  cer- 
vix, as  practised  by  himself.  He  says  :  "  Sims's  is  an  effectual 
operation,  but  unnecessarily  severe  "  (p.  214).  He  uses  scissors, 
or  Simpson's  metrotome,  but  never  cuts  the  internal  os  at  all. 
He  thinks  it  generally  quite  safe  to  divide  all  the  vaginal 
portion  of  the  cervix  (p.  210),  the  risk  of  the  operation  itself 
being  infinitely  small,  if  proper  precautions  be  taken.  From 
the  want  of  them,  bleeding  and  peritonitis  are  not  uncom- 
mon results.  He  has  seen  several  cases  pf  chronic  pelvic  cel- 
lulitis arising  in  this  manner  ;  and  some  fatal  cases  of  bleeding 
are  known  to  have  occurred  (p.  206).  Further  on,  however, 
he  accounts  for  the  safety  of  the  operation  performed  by  him- 
self, when  he  says :  "it  is  enough  to  make  a  good  transverse 
slit  or  os  tincse,  which  shall  give  free  communication  between 
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the  cavity  of  the  cervix  and  the  vagina.  The  part  thus  divided 
is  not  very  vascular,  and  it  is  rare  that  any  bleeding  of  impor- 
tance occurs  "  (p.  216).  He,  however,  keeps  his  patient  four 
days  in  bed,  and  in  her  room  for  a  week  (p.  210).  He  advises 
bilateral  incision  (but  not  discission)  in  some  cases  of  primary 
retroflexion,  but  merely  to  remove  the  stenosis  of  the  os  ex- 
ternum, which  usually  attends  it  (p.  612).  Finally,  he  in- 
dorses Sims's  operation  in  anteflexion  (p.  594). 

From  the  preceding  facts  I  deduce  the  following  conclu- 
sions : 

I.  The  deep  incision  of  the  cervix  throughout,  and  com- 
plete bilateral  discission  of  the  vaginal  portion  with  deep  in- 
cision above,  are  alike  frequently  attended  by  certain  imme- 
diate dangers,  and,  not  seldom,  productive  of  certain  serious 
remote  consequences  ;  viz.,  profuse  and  sometimes  fatal  hem- 
orrhage, pelvic  cellulitis,  septic  peritonitis  (usually  fatal), 
sterility,  if  not  previously  existing,  and  a  tendency  to  mis- 
carriage. 

II.  Those  risks  and  effects  are  all  due  to  the  extensive  divi- 
sion of  the  walls  of  the  cervix,  and  to  the  consequent  enlarge- 
ment of  the  cervical  canal ;  and  the  sole  compensation  for  all 
of  them  which  can  be  calculated  upon  is,  the  relief,  and  very 
often  the  cure,  of  stenotic  dysmenorrhea. 

It  therefore  becomes  a  question  of  very  great  practical  im- 
portance whether  the  amount  of  cutting  may  not  be  so  far 
diminished  as  to  avoid  all  these  risks,  and  at  the  same  time  be 
sufficient  for  the  cure  of  stenotic  sterility  and  dysmenorrhea. 
But  another  inquiry  antecedent  to  this  is  :  how  large  a  calibre 
of  the  cervical  canal  is  actually  required  for  the  relief  of  these 
two  conditions  ;  and  a  reply  sufficiently  definite  for  all  practi- 
cal purposes  is  not  so  difficult  as  might  appear. 

In  the  imparous  woman,  the  narrowest  point  of  the  cervi- 
cal canal,  viz.,  the  internal  os,  is,  when  opened  by  the  passage 
of  the  menstrual  fluid,  an  ellipse,  whose  conjugate  and  trans- 
verse diameters  average  respectively  one-sixth  and  one-eighth 
of  an  inch  ;  its  area  corresponding  very  nearly1  with  that  of 
1  The  circle  is  smaller  than  the  ellipse,  in  the  proportion  of  144  to  147. 
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a  circle  one-seventh  inch  in  diameter.  The  external  os,  also 
elliptical  when  moderately  dilated,  has  diameters  averaging 
one-fourth  and  one-sixth  of  an  inch.  It  thus  has  an  area  ex- 
actly twice  that  of  the  internal  os,  and  equalling  that  of  a  cir- 
cle one-fifth  inch  in  diameter.1  The  larger  size  of  the  external 
os  doubtless  has  a  special  reference  to  conception,  and  favors 
the  entrance  of  the  spermatic  fluid  into  the  cervical  canal.  It 
has  no  special  influence  against  dysmenorrhcea,  since  the  men- 
strual fluid,  after  having  passed  through  the  internal  os  into 
the  cervical  canal,  would  pass  just  as  easily  from  the  latter, 
through  an  opening  of  the  same  dimensions,  into  the  vagina. 
Hence,  we  not  very  seldom  see  imparous  women  with  the  ex- 
ternal os  no  larger  than  a  "  pin-hole,"  and  who,  nevertheless, 
do  not  suffer  from  dysmenorrhcea,  though,  as  a  rule,  they  are 
sterile.  But  if  the  lining  membrane  of  the  canal  becomes 
thicker,  from  congestion,  or  some  other  cause,  such  patients 
suffer  at  once  from  stenosis  at  the  external  os. 

In  the  parous  woman,  the  size  of  the  external  os  varies 
within  quite  extensive  limits,  since  it  is  exposed  to  so  many 
of  the  accidents  of  parturition,  while  the  internal  os  is  more 
nearly  uniform. 

I  have  deemed  it  desirable  to  ascertain  the  lowest  average 
diameter  of  the  two  ora  uteri  in  parous  women,  who  are  nei- 
ther sterile  nor  have  dysmenorrhcea,  as  a  rational  standard  for 
determining  the  extent  of  incision  actually  required  for  the 
removal  of  these  two  conditions  when  stenotic.  And,  after  a 
good  deal  of  observation  in  this  direction,  I  find  that  the 
inner  os  presents  nearly  twice  the  area  of  that  of  the  imparous 
woman  ;  in  the  majority  of  cases  admitting  a  sound  one-fifth 
of  an  inch  in  diameter — though,  in  a  large  minority,  one  from 
one-fifth  to  one-sixth  of  an  inch  only  can  be  easily  passed.  I 
therefore  regard  a  diameter  of  one-fifth  of  an  inch  as  ample 
for  the  removal  of  sterility  and  dysmenorrhcea.  I  find  the 
external  os  admits  a  dilator  one-fifth  of  an  inch  in  diameter 
and  upward — in  some  cases  as  high  as  one-fourth  or  even 
three-tenths  of  an  inch — but,  as  a  rule,  I  think  one-fourth  of 

1  Circle  to  ellipse  as  72  to  75. 
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an  inch  sufficient  for  the  purpose.  It  is  of  course  to  be  un- 
derstood that  no  narrowing  of  the  canal  exists  between  the 
two  ora.  Since,  however,  there  may  be  some  degree  of  steno- 
sis for  the  menstrual  fluid,  while  not  for  the  sound,  it  is  some- 
times judicious  (and  especially  if  congestion  of  the  cervical 
lining  membrane  coexists)  to  increase  the  dimensions  just 
named,  by  the  use  of  a  dilator  of  the  next  larger  size.  I  do 
not  assert  that  the  preceding  dimensions  are  always  required 
in  the  treatment  of  stenotic  sterility  and  dysmenorrhea,  for 
they  are  not,  nor  that  they  are  never  to  be  exceeded,  but  that 
in  almost  all  cases  they  will  be  found  sufficient. 

Should  this  precise  specification  of  dimensions  seem  too 
minute  for  practical  purposes,  we  must  remember  that  dimen- 
sion cannot  here  have  a  less  important  relation  to  function 
than  elsewhere ;  and  that  enlarging  the  internal  os  to  the  di- 
ameter of  half  an  inch,  as  is  often  done  by  the  deep  incision, 
is,  as  has  been  seen,  like  permanently  dilating  the  urethra 
(if  it  could  be  done)  to  the  size  of  the  small  intestine.  And 
the  importance  of  making  an  incision  of  the  internal  os,  with 
a  precise  intention,  and  a  precise  knowledge  of  the  mode  of 
accomplishing  what  is  intended,  may  be  understood,  when  I 
state  that  if  the  circle  representing  its  area  in  the  imparous 
woman  be  increased  equivalently  to  surrounding  it  by  a  ring 
only  one-thirty -fifth  of  an  inch  wide,  its  area  is  increased  as 
forty-nine  to  twenty-five,  or  almost  exactly  doubled.  Or  if 
an  incision  be  made  on  each  side  of  it  to  the  extent  of  half 
a  line  (one-twenty-fourth  of  an  inch),  and  it  then  be  dilated 
to  a  circle,  it  is  increased  two  and  a  half  times.  And  if  the 
cut  should  extend  one  line  to  the  right  and  the  left,  or  the 
added  ring  were  one-twelfth  of  an  inch  wide,  the  area  would 
be  increased  more  than  four  times  and  a  half.  This  last  • 
increase  is  far  more,  in  my  experience,  than  is  ever  required 
in  stenotic  sterility  and  dysmenorrhea. 

III. — Superficial  Trachelotomy — My  own  Operation. 

Desiring  to  restrict  the  operation  of  trachelotomy  in  the 
treatment  of  stenotic  sterility  and  dysmenorrhea  within  the 
limits  actually  required,  I,  some  ten  years  ago,  devised  and 
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brought  before  the  New  York  Obstetrical  Society 1  a  series  of 
live  steel  cervical  dilators,  to  be  used  instead  of  incision, 
where  the  stenosis  is  slight  and  the  cervix  is  normally  soft 
and  pliable.  These,  in  shape  and  size,  have  a  precise  refer- 
ence to  the  dimensions  of  the  cervical  canal,  and  especially 
of  the  two  ora  uteri,  as  already  specified  ;  and  each  is  guarded 
by  a  bulb,  so  as  to  project  through  the  internal  os  into  the 
uterine  cavity  only  about  one-quarter  of  an  inch. 

But  finding  that  almost  all  cases  of  stenosis  of  the  cervical 
canal  are  relieved,  more  promptly,  more  permanently,  and 
also  with  less  pain,  by  incision,  or  this  together  with  dilata- 
tion, than  by  any  form  of  dilatation  alone,  I  next  endeavored 
to  restrict  the  extent  of  the  incision  within  the  absolutely 
necessary  limits,  having  determined  them  approximately  by 
the  preceding  facts  and  calculations.  To  this  end,  I  devised 
a  new  method,  and  an  instrument  for  executing  it,  which  I 
also  laid  before  the  New  York  Obstetrical  Society  about 
eight  years  since  ;  but  the  former  was  so  simple,  bloodless,  and 
unpretending,  in  comparison  with  the  procedures  of  Simpson 
and  Sims,  that  it  excited  but  little  interest.  Meanwhile, 
however,  it  has  been  sufficiently  tested,  I  think,  by  myself 
and  my  pupils  in  different  parts  of  the  country,  to  entitle  it 
to  a  more  general  notice. 

Since  the  superficial  incision,  as  suggested  by  myself,  has 
for  its  direct  object  merely  the  removal  of  stenosis  of  the  cer- 
vical canal,  and  is  therefore  proposed  for  the  treatment  of 
stenotic  dysmenorrhea  and  sterility  only,  it  is  previously  to 
be  decided  whether  stenosis  actually  exists.  And  the  follow- 
ing propositions  will  aid  in  settling  this  question  ;  it  being 
understood  that  the  exploration  is  to  be  made  at  least  four 
days  after,  and  at  least  three  days  before,  the  catamenial  flow. 

A. — Respecting  Stenosis  of  the  Internal  Os. 

1.  If  a  sound  one-fifth  of  an  inch  in  diameter  passes  easily 
through  the  cervical  canal,  there  is  no  stenosis  at  the  internal 
os,  and  no  incision  is  there  required.  This  is  the  size,  there- 
fore, of  my  large  sound. 

1  Also  described  in  the  New  York  Medical  Journal,  July,  1870,  p.  478. 
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2.  If  a  sound  one-sixth  of  an  inch  in  diameter  be  easily 
passed,  as  above,  there  is  no  absolute,  though  there  may  be 
relative  stenosis  of  the  internal  os;  i.  e.,  there  may  be  stenosis 
for  the  passage  of  a  fluid,  though  not  of  the  sound  ;  and  an 
incision  to  make  it  one-fifth  of  an  inch  may  be  required,  but 
not  unless  the  symptoms  indicate  it. 

3.  If  the  sound  easily  passed  be  but  one-seventh  of  an  inch 
in  diameter,  and  there  are  no  symptoms  of  stenosis,  no  in- 
cision of  the  internal  os  is  required.  This  is  the  normal  size 
in  the  imparous  woman,  and  the  average  size  of  Simpson's 
sound. 

4.  If  a  sound  but  one-eighth  of  an  inch  in  diameter  cannot 
be  passed  through  the  internal  os,  there  is  either  stenosis  or, 
what  is  very  much  more  probable,  one  of  the  flexions.  Prove, 
therefore,  that  there  is  no  flexion  in  this  and  every  case  in 
which  a  sound  of  any  size  does  not  traverse  the  internal  os 
before  operating  for  stenosis.  I  consider  an  internal  os  of 
one-eighth  of  an  inch  or  less  to  be  stenotic.  Chrobak's  high- 
est limit  for  stenosis  of  the  internal  os  is  one-tenth  of  an  inch 
(two  and  a  half  millimetres). 

B. — Respecting  Stenosis  of  the  External  Os. 

5.  On  the  other  hand,  there  is  no  stenosis  of  the  external 
os  if  a  sound  one-fifth  of  an  inch  in  diameter  easily  traverses 
it.  If  there  be  congestion  of  the  lining  membrane,  however, 
there  may  be  stenosis,  practically,  in  respect  to  conception  ; 
and  the  operation  somewhat  enlarging  it  (to  one-quarter  of 
an  inch  or  more)  may  be  required. 

6.  If  the  external  os  will  not  easily  admit  a  sound  one- 
sixth  of  an  inch  in  diameter,  there  is  probably  stenosis  in 
respect  to  conception,  and  the  operation  is  required.  If  not 
more  than  one-seventh  of  an  inch,  the  operation  will  also 
probably  be  required  for  dysmenorrhea. 

7.  In  case  of  operation,  the  whole  cervical  canal  must  be 
made  still  to  retain  the  normal  fusiform  shape  as  far  as  pos- 
sible. 

I.  My  metltod  consists  in  incising  the  internal  os,  if  the 
stenosis  exist  at  that  part — and  the  external,  if  at  the  latter — 
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to  such  an  extent  as  to  give  to  each  its  precise  average 
dimensions  in  the  parous  woman,  neither  more  nor  less,  and, 
of  course,  also  overcoming  any  other  point  of  stenosis  exist- 
ing anywhere  else  in  the  cervical  canal.  In  cases  complicated 
with  congestion,  however,  1  have  shown  that  a  slightly  larger 
opening  may  be  required,  and,  therefore,  that  the  limits  may 
extend  beyond  one-fifth  of  an  inch  to  nearly  a  quarter  of  an 
inch  in  the  case  of  the  internal  os,  and  to  three-tenths  of  an 
inch,  and  possibly  more,  of  the  external. 

I  do  not,  therefore,  incise  the  internal  or  the  external  os 
to  a  given  depth  in  all  cases,  but,  taking  them  as  I  find  them, 
cut  just  enough  to  give  them  their  average  normal  size  in  the 
parous  uterus.  This  is  seldom  one-half  a  line  and  often  not 
more  than  one-third  of  a  line  for  the  internal  os,  and  not  more 
than  a  line  for  the  external.  But,  of  course,  there  is  far  more 
variation  in  the  latter.  If  the  internal  os  admits  a  sound  of 
but  one-eighth  of  an  inch  in  diameter,  a  cut  on  each  side  of 
nearly  half  a  line  (but  three-eightieths  of  an  inch)  is  required  ; 
and,  if  but  one-tenth  of  an  inch  in  diameter,  it  must  be  one- 
twentieth  of  an  inch  deep  on  each  side.  The  incisions  are  of 
precisely  the  same  depth  on  each  of  the  two  sides. 

Since  the  lining  membrane  at  the  internal  os  is  at  most 
one-twenty-fifth  of  an  inch  thick,  it  is  seen  that  I  generally  do 
not  cut  nearly  through  it.  Indeed,  when  the  os  is  but  one- 
eighth  of  an  inch  wide,  I  cut  almost  through  the  membrane ; 
and,  when  one-tenth  of  an  inch,  I  divide  it  and  one-hundredth 
of  an  inch  of  the  tissue  beneath  it.1 

II.  The  instrument  devised  to  secure  this  effect  consists  of 
a  flattened  tube,  containing  a  blade.  The  former  is  eight 
inches  long  and  seven-sixteenths  of  an  inch  wide,  except  its 
terminal  one  inch  and  three-quarters,  which  has  a  width  of 
but  one-eighth  of  an  inch,  as  shown  in  Fig.  9.  This  portion 
is  made  curved  by  some  instrument-makers,  which  is  not  an 
improvement.    The  blade  is  of  such  a  width  as  to  slide  accu- 

1  The  details  of  all  the  preceding  calculations  are  properly  omitted 
here,  as  a  slight  acquaintance  vvith  mathematics  will  enable  the  reader  to 
verify  them. 

VOL.  IT.,  N.  S.  28 
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rately  within  the  tube,  having  a  nut  and  a  screw  attached  to 
its  proximal  extremity  to  gauge  the  extent  of  its  passage  into 
the  cervical  canal,  and  a  blunt  point  and  lateral  cutting 


Fig.  9. 


Dr.  Peaslee's  Metrotome,  half  size. 


edges  for  an  inch  and  five-eighths  at  the  distal  end.  There 
are  two  blades  for  each  instrument,  the  cutting  portion  of  one 
being  a  quarter  of  an  inch  wide,  and  of  the  other  three-six- 
teenths of  an  inch.  If  the  stenosis  is  confined  to  the  internal 
os,  the  narrower  blade  alone  is  used.  If  both  ora  are  con- 
tracted, the  wider  instrument  is  passed  through  the  external 
os,  and  the  other  blade  then  introduced  and  the  inner  os  in- 
cised by  it  ;  and,  in  cases  of  decided  congestion,  the  wider 
blade  alone  is  sometimes  used  for  both  ora.  In  this  case,  a 
sound  one-fifth  of  an  inch  in  diameter  is  easily  passed  through 
the  inner  os  ;  while,  if  the  smaller  blade  had  been  used,  con- 
siderable force  would  be  required  to  carry  it  through. 

In  hospital  practice,  I  place  the  patient  upon  the  side, 
use  the  duck-bill  speculum,  hold  the  cervix  by  means  of  a 
uterine  tenaculum,  pass  the  tube  into  the  canal  up  to  the 
shoulder,  and,  therefore,  one-quarter  of  an  inch  into  the  ute- 
rine cavity  through  the  internal  os,  when  the  blade,  previously 
gauged,  is  introduced  into  the  tube,  and  carried  up  the  cervi- 
cal canal  as  far  as  is  required  to  overcome  the  stenosis.  My 
large  sound  (No.  10,  American  scale),  or,  still  better,  the  coni- 
cal dilator  of  the  proper  size,  is  then  passed  up  the  canal,  and 
the  operation  is  completed.  In  private  practice,  I  generally 
place  the  patient  on  the  back,  and  pass  the  tube  into  the  cervi- 
cal canal  precisely  as  I  would  Simpson's  sound,  and  then  pass 
the  blade  through  it,  as  just  described. 

If  the  external  os  is  too  narrow  for  the  admission  of  the 
extremity  of  my  instrument,  it  may  be  enlarged  by  the  in- 
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troduction — generally  one-eighth  to  one-quarter  of  an  inch  is 
far  enough — of  a  narrow- pointed  bistoury.  I  have  not  found 
the  internal  os  too  narrow  to  receive  it,  except  in  cases  of 
flexion,  or  previous  traumatic  injury  of  the  cervix. 

The  changes  in  the  whole  uterine  cavity  from  this  opera- 
tion are  shown  by  Fig.  11.  Respecting  its  dangers  I  have  but 
little  to  communicate.  The  haemorrhage  following  it  seldom 
exceeds  one  or  two  drachms,  and  never  requires  any  special 
attention.  The  pain  is  very  slight  and  momentary,  and  no 
anaesthetic  is  ever  required.  The  medullary  structure  of  the 
cervix  never  being  cut  into,  pelvic  cellulitis  and  peritonitis 
do  not  ensue.  The  only  exceptions  to  this  statement  in  nearly 
three  hundred  cases  are,  one  case  in  private  practice,  in  which 
some  febrile  reaction  and  uterine .  tenderness  ensued,  which 
subsided  entirely,  without  cellulitis,  in  four  days ;  and  two 
cases,  in  the  Woman's  Hospital,  of  slight  cellulitis.  But  both 
the  latter  were  patients  who  were  known  to  have  had  cellu- 
litis a  short  time  previously,  and  I  was  obliged,  by  some  pe- 
culiar circumstances,  to  operate  sooner  than  I  otherwise  would 
have  done.  The  final  results  were  precisely  as  desired  in  each 
of  these  three  cases.  Otherwise  I  have  never  had  any  unpleas- 
ant symptoms  follow  the  operation  ;  and  the  only  precautions 
taken  are  to  keep  the  patient  two  days,  and  sometimes  three 
days,  in  bed,  and  not  allow  her  to  walk  out  under  a  week.  I 
use  the  dilator  every  second  day  after  the  operation  for  a 
week,  and  two  or  three  times  more  once  a  week.  I  have  very 
often  performed  the  operation  at  my  office  on  residents  of  the 
city,  and  sent  the  patient  home  to  bed  after  half  an  hour's 
rest,  and  have  never  had  to  regret  it.  I  decline  to  operate 
within  four  days  after  or  six  days  before  the  catamenial  period. 

I  claim  for  the  method  just  described  the  following  recom- 
mendations in  the  treatment  of  stenotic  sterility  and  dys- 
menorrhcea  : 

I.  It  aims  to  restore  the  normal  dimensions  as  existing  in 
the  parous  woman  throughout  the  cervical  canal — nothing 
more  and  nothing  less — unless  where  a  slight  exaggeration  o  f 
size  is  required  on  account  of  coexisting  congestion. 
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II.  It  effects  this  object  definitely  and  with  certainty,  and 
with  incisions  exactly  symmetrical,  or  equal  on  the  two 
sides. 

III.  It  gives  no  danger  from  haemorrhage,  since  the  ar- 
teries nearest  the  internal  os,  if  that  is  to  be  divided,  are  never 
reached,  and  the  whole  thickness  of  the  lining  membrane  even 
is  generally  not  divided  ;  and  there  are  no  arteries  within  the 
portion  divided  at  the  external  os. 

IV.  There  is  no  danger  of  pelvic  cellulitis,  except  in  those 
patients  in  whom  the  least  operative  interference  with  the 
cervix,  or  the  use  of  the  sound  or  of  a  sponge-tent,  will  pro 
duce  it.    I  consider  the  operation  less  dangerous  in  this  re- 
spect than  the  last  mentioned. 

V.  There  is  no  danger  of  septic  peritonitis,  since  the  me- 
dullary substance  is  not  reached  by  the  incision. 

VI.  It  does  not  produce  sterility  or  tendency  to  abortion 
by  mutilating  the  cervical  canal.  The  changes  it  produces  in 
the  latter,  as  compared  with  those  from  the  operations  of 
Simpson  and  Sims,  are  shown  by  Figs.  10,  11,  12,  and  13. 

VII.  It  removes  stenosis  perfectly,  and  in  most  cases  per- 
manently, since  there  is  very  little  tendency  to  closure  of  the 
slight  incision  made.  I  have  had  to  repeat  the  operation  only 
twice  in  my  practice,  except  in  cases  in  which  there  was  cicatri- 
cial tissue  to  be  divided,  as  after  imperfect  and  partial  closure 
following  rupture  of  the  cervix  in  parturition,  or  ensuing  after 
Simpson's  or  Sims's  operations.  Here  the  operation  will  usu- 
ally have  to  be  repeated  in  a  year  or  two,  unless  pregnancy 
should  occur,  an  event  not  to  be  expected  in  such  cases,  as  we 
have  seen. 

Finally,  then,  since  my  experience  has  shown  that  a  diam- 
eter of  one-fifth  of  an  inch  for  the  internal  os,  and  of  one- 
quarter  to  three-tenths  of  an  inch  for  the  external  os,  is  suffi- 
cient in  the  treatment  of  stenotic  sterility  and  dysmenorrhcea, 
I  suggest  the  disuse  of  Simpson's  and  Sims's  operations  in 
the  treatment  of  these  conditions,  and  the  substitution  of  a 
milder,  safer,  and  more  efficacious  method,  of  which,  perhaps, 
my  own  is,  however,  only  the  forerunner.    At  least,  further 
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experience  in  the  line  I  have  indicated  will  doubtless  afford 
still  more  accurate  conclusions. 

Fig.  10.  Fig.  11. 


CHOREA:  ITS  CAUSE  AND  TREATMENT. 


By  GEORGE  T.  STEVENS,  M.  D.,  Albany,  N.  Y. 


Read  by  Invitation,  June  15,  1876. 


Notwithstanding  the  labors  and  careful  researches  of 
many  observers  who  have  brought  great  patience,  experience, 
and  skill  to  the  investigation  of  the  subject  of  chorea,  its 
nature  and  cause  have  eluded  their  search,  and  chorea  has 
remained  a  scientific  mystery  to  the  present  day. 

In  an  able  paper  published  in  the  London  Lancet ',  in  May, 
1873,  Dr.  Anstie  justly  remarks :  "  The  causation  and  pa- 
thology of  chorea  form  one  of  the  most  puzzling  subjects  which 
medical  inquiry  has  ever  encountered and,  if  one  compares 
the  knowledge  of  the  cause,  treatment  or  pathology  of  the 
disease  possessed  by  the  medical  profession  to-day  with  that 
held  a  century  ago,  he  will  find  that  little  advance  has  been 
made. 

Commencing  with  the  treatment,  we  find  evidences  of  the 
uncertainty  of  our  knowledge  in  the  multitude  of  remedies. 
Glancing  over  the  recent  literature  of  the  subject,  we  find 
that  steel,  antimony,  zinc,  arsenic,  chloral,  and  strychnine, 
Indian  hemp,  apomorphia,  Calabar  bean,  and  electricity,  rest 
in  bed,  and  aloetic  purges,  with  a  long  list  of  other  remedies, 
have  their  advocates,  while  of  the  greatest  number  of  writers 
each  seems  to  think  that  every  remedy,  except  his  own  favor- 
ite, is  inefficacious. 

The  truth  is  that  the  tendency  is  generally  to  a  quasi  re- 
covery, and  the  physician  who  administers  tonics  and  seda- 
tives encourages  this  tendency;  and,  when  the  patient  has 
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made  the  so-called  recovery,  the  medical  attendant  is  prone 
to  imagine  that  his  peculiar  treatment  has  wrought  the  cure. 
One  of  the  most  unfortunate  facts  about  the  lack  of  knowledge 
of  chorea  is  that  one  which  it  appears  to  me  has  been  almost 
entirely  overlooked — that  a  very  large  proportion  of  the  cases 
which  are  supposed  to  have  recovered  are  in  reality  doomed 
to  a  life  of  mental  weakness,  stammering  speech,  deformed 
limbs,  disease  of  the  heart,  or  other  serious  and  permanent 
injuries,  and  the  proportion  of  deaths  is  far  from  being  the 
most  serious  or  important  consideration. 

If,  now,  we  inquire  what  are  acknowledged  to  be  elements 
in  the  cause  of  the  disease,  or  where  is  its  seat,  we  find  that 
nothing  is  known  of  the  first  and  little  of  the  latter. 

Once  it  was  supposed  that  chorea  was  dependent  upon 
spinal  irritation,  but  more  than  twenty  years  since  Dr.  Rey- 
nolds pretty  clearly  demonstrated  that  the  phenomena  of 
chorea  were  not  such  as  to  favor  the  view  of  a  spinal  origin. 
He  further  argued  that  the  phenomena  of  the  disease  seemed 
to  point  to  the  view  that  its  pathological  seat  is  the  sensori- 
motor ganglia  at  the  base  of  the  brain,  the  corpora  striata  and 
optic  thalami.  Dr.  Broadbent,  at  a  later  period,  added  new 
arguments  to  this  view,  and  still  later  Dr.  Hughlings  Jackson 
adopted,  in  a  modified  form,  the  same  theory. 

In  the  comparatively  few  cases  in  which  post-mortem  ex- 
aminations have  been  made  of  persons  who  were  suffering 
from  chorea  at  the  time,  or  very  near  the  time  of  death,  either 
no  lesions  have  been  found,  or  such  as  have  possessed  little 
significance,  until  within  a  few  years  the  careful  researches  of 
Dr.  Hughlings  Jackson  suggested  to  him  the  hypothesis  that 
the  proximate  cause  of  chorea  is  embolism  of  some  of  the 
capillary  vessels  supplying  the  corpus  striatum  and  neighbor- 
ing convolutions. 

This  hypothesis  has  attracted  great  attention  in  the  scien- 
tific world,  yet,  notwithstanding  the  great  authority  of  its  dis- 
tinguished originator  and  the  weight  of  his  ingenious  and 
elaborate  arguments,  many  eminent  and  judicious  observers 
feel  that  it  is  by  no  means  of  universal  application.    Thus  the 
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question  of  the  cause  and  the  pathological  seat  of  chorea  is 
as  much  a  scientific  puzzle  as  ever. 

In  solution  of  this  riddle  which  has  so  long  taxed  the  in- 
genuity of  the  scientific  world,  I  announce  the  following  propo- 
sition, which  I  believe  has  never  in  any  form  or  part  been 
submitted  to  the  medical  profession  by  another : 

Chorea  is  afunctional  disturbance  of  the  nervous  system, 
which  may  give  rise  to  organic  lesions  and  which  arises  from 
irritation  dependent  upon  anomalous  refraction  of  the  eye, 
and  in  a  very  large  proportion  of  cases  to  hypermetropia. 

In  thus  boldly  announcing  before  this  learned  society  a 
radically  new  doctrine  respecting  a  disease  which  has  baffled 
men  of  the  greatest  skill  and  eminence  in  science,  I  am  fully 
aware  of  the  danger  of  my  position  and  of  my  responsibility 
to  maintain  my  proposition  ;  but,  in  order  that  I  may  not  as- 
sume more  than  I  can  hope  to  demonstrate,  I  desire  at  the  out- 
set to  exclude  from  our  discussion  certain  forms  of  disease 
which  I  have  never  seen,  and  which,  if  they  are  properly 
classed  with  chorea,  may  have,  for  their  causes,  influences  en- 
tirely different  from  those  which  I  believe  to  be  active  in  the 
production  of  the  disease  as  commonly  known.  Thus  certain 
epidemic  forms  of  mania  and  delusion  have  spread  through 
certain  localities  affecting  similarly  large  numbers  of  persons, 
leading  them  to  shake  and  to  dance,  to  jump  and  to  exhibit 
other  epidemic  manifestations  of  nervous  derangement.  For 
the  purpose  of  this  discussion  such  epidemic  forms  of  frenzy 
are  excluded. 

In  support  of  the  proposition  I  have  announced,  I  shall 
first  offer  some  of  the  clinical  experiences  which  led. me  grad- 
ually, and  almost  unconsciously  to  myself,  to  a  belief  in  the 
intimate  relations  between  chorea  and  erroneous  refraction ; 
then  some  observations  which  I  have  made  with  a  view  of  test- 
ing the  correctness  of  this  theory,  and  finally  I  shall  endeavor 
to  show  that  this  is  a  most  reasonable  and  natural  conclusion. 

The  ,  first  instance  in  which  my  attention  was  specially 
directed  to  the  coexistence  of  chorea  and  defective  retraction 
was  in  the  case  of  a  little  boy,  who,  five  years  ago,  was  pre- 
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sented  at  one  of  my  clinical  lectures  at  the  Albany  Medical 
College.  The  boy  had  suddenly  suffered  a  great  loss  of  vision, 
and  on  ophthalmoscopic  examination  it  was  found  he  had  apo- 
plexy of  the  retina  in  both  eyes,  and  that  he  had  also  a  high 
degree  of  hypermetropia.  It  was  also  discovered  that  he  was 
suffering  severely  from  chorea.  I  was  at  the  time  disposed 
to  regard  the  retinal  apoplexy  as  in  some  way  the  result  of 
the  choreic  affection,  but  considered  the  hypermetropia  as  a 
coincidence  of  no  special  significance  so  far  as  the  more  seri- 
ous feature  in  the  case  was  concerned. 

Within  a  few  weeks  after  this  incident,  a  bright  girl,  nine 
years  of  age,  was  brought  to  me  by  her  father,  from  Vermont. 
She  had  suffered  pain  over  the  eyes,  on  account  of  which,  some 
months  previously,  she  had  been  removed  from  school.  About 
the  same  time  she  had  been  taken  with  chorea.  I  found  the 
child  suffering  from  a  hypermetropia  of  y1^,  and  prescribed 
glasses  to  meet  this  indication.  The  child,  who  was  greatly 
delighted  with  the  improved  sight,  was  left  under  my  charge 
for  about  three  weeks,  at  the  expiration  of  which  time  she  re- 
turned home,  every  symptom  of  chorea  having  disappeared.  In- 
deed, from  the  time  the  glasses  were  supplied  a  great  improve- 
ment was  visible. 

Several  other  cases  came  under  my  observation  from  time 
to  time,  of  which  I  will  only  specially  mention  two  or  three. 

Mrs.  V.  H.,  of  Massachusetts,  brought  to  me  her  little  son, 
seven  years  of  age,  she  being  concerned  because  the  lad  was 
getting  a  cast  in  his  eyes.  She  wished  to  know  if  nothing 
could  be  done  to  prevent  him  from  becoming  permanently 
cross-eyed,  and  also  if  any  relief  could  be  afforded  for  his  pain- 
fully nervous  condition.  While  examining  the  boy's  eyes  by 
the  ophthalmoscope,  I  observed  that  he  was  so  restless  that 
he  could  scarcely  be  kept  on  his  stool.  It  was  an  undoubted 
case  of  chorea.  The  boy  was,  as  I  anticipated,  hypermetropic, 
and  convex  glasses  were  prescribed  with  a  view  to  prevent 
strabismus.  Three  months  later  the  mother  and  boy  called 
on  me  again.  The  child's  appearance  was  greatly  improved, 
and  the  mother  reported  that  he  was  so  much  pleased  with 
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his  glasses  that  he  would  only  permit  her  to  remove  them  at 
night  after  he  had  gone  to  sleep.  His  nervous  symptoms  had 
entirely  disappeared  and  the  tendency  to  strabismus  was  also 
relieved. 

After  observing  several  cases  similar  to  those  already  re- 
lated, I  came  to  regard  the  hypermetropia  as  the  exciting 
cause  of  chorea  when  they  were  coincident,  and  was  accus- 
tomed in  such  casas  to  assure  the  parents  that  the  nervous 
symptoms  would  disappear  on  relieving  the  strain  upon  the 
accommodation  ;  but  for  two  years  past  I  have  regarded  the 
coincidence  of  chorea  and  anomalous  refraction  as  unfailing, 
and  have  frequently  expressed  this  view  in  my  lectures  to 
medical  students. 

During  the  summer  of  1875,  a  lady,  who  was  a  neighbor, 
brought  to  my  country  residence  her  little  girl,  aged  about 
seven  years,  to  consult  me  in  regard  to  her  chorea.  Having 
at  hand  neither  trial  glasses  nor  ophthalmoscope,  I  advised  the 
mother  to  have  the  child's  eyes  examined  as  soon  as  possible, 
assuring  her  that  she  was  oversighted,  although  I  had  no 
means  at  hand  of  proving  it.  I  saw  no  more  of  the  child,  but 
was  informed  on  good  authority  that  she  was  brought  to  a 
distinguished  ophthalmic  surgeon  in  New  York,  who  advised 
the  mother  that  the  child  was  hypermetropic  and  should  wear 
glasses. 

A  woman  in  Troy,  New  York,  brought  her  daughter,  Car- 
rie T.,  aged  twelve,  desiring  me  to  prescribe  for  her  chorea. 
She  had  observed  no  particular  trouble  about  the  eyes.  I 
found  hypermetropia  -fa  and  prescribed  spectacles.  I  saw  the 
girl  several  times  afterward  and  had  the  satisfaction  of  seeing 
the  symptoms  of  chorea  rapidly  disappear  until  the  patient 
seemed  entirely  well. 

I  must  not  pass  this  portion  of  my  subject  without  men- 
tion of  two  cases  in  which  the  refraction  differed  from  that  in 
the  preceding  cases. 

Mr.  F.  A.  R.,  of  Minnesota,  consulted  me  in  September  last 
in  regard  to  his  little  daughter's  eyes.  She  was  a  bright  girl 
of  ten  years,  with  a  defect  in  her  speech,  and  appeared  quite 
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restless  and  Dervous.  The  trouble  for  which  I  was  consulted 
was  the  presence  of  a  number  of  small  ulcers  at  the  border  of 
the  cornea.  Observing  her  restless  appearance,  I  questioned 
the  father  in  regard  to  the  health  of  the  child,  and  learned 
that  for  more  than  a  year  she  had  been  kept  from  school  on 
account  of  her  nervous  condition.  She  was  fidgety  and  restless 
and  complained  that  at  times  she  suffered  from  headaches. 
Her  father  said  that  from  time  to  time,  but  not  always,  she  had 
twitchings  of  the  head  and  of  the  face.  She  was  clumsy  with 
her  hands  and  stumbled  in  walking.  Her  temper,  by  nature 
most  amiable,  had  become  irritable  and  sullen,  and  she  would 
often  give  herself  over  to  violent  passion  or  to  floods  of  tears 
on  the  most  trivial  provocation.  On  testing  the  refraction  of 
the  eyes  I  found  astigmatism,  which  required  for  its  correc- 
tion a  -1-36  cylindrical  glass.  After  brief  treatment  for  the 
ulcers  of  the  cornea,  resulting  in  their  cure,  the  father  re- 
turned with  his  child  to  his  Western  home.  In  the  latter  part 
of  March  of  this  year  he  presented  the  child  again  for  treat- 
ment, she  being  again  subject  to  corneal  ulcers.  I  learned 
that  from  the  time  of  leaving  Albany  the  child's  health  had 
greatly  improved ;  her  nervous  symptoms  disappeared  almost 
entirely,  and  so  great  was  the  improvement  in  her  general 
health  that  it  was  a  subject  of  universal  congratulation  among 
her  friends.  A  month  or  two  ago,  however,  her  glasses  were 
broken  and  she  was  without  them  for  some  time.  The  nerv- 
ous symptoms  began  to  return  and  the  corneoe  were  again 
affected  with  ulcers. 

A  female  operative  in  a  knitting-mill  in  Cohoes,  aged 
twenty,  had  chronic  chorea,  was  rather  feeble-minded,  and  had 
pain  about  the  eyes.  I  found  the  right  eye  having  astigma- 
tism requiring  a  —  24  cylindrical  glass;  with  this,  sight  was 
only  The  left  eye  was  emmetropic  and  sight  good. 

There  was  insufficiency  of  the  internal  recti  muscles. 

Notwithstanding  the  fact  that  the  relations  between  chorea 
and  anomalous  refraction  have  for  a  considerable  time  been 
recognized  by  me,  and  that  I  have  for  two  years  past  spoken 
of  this  relation  in  my  lectures,  it  was  only  in  March  last  that 


444  Transactions  of  the 

I  instituted  any  course  of  systematic  investigations  with  a 
view  of  testing  more  thoroughly  the  truth  of  the  hypothesis 
which  had,  up  to  that  time,  grown  upon  me  almost  uncon-* 
sciously.  On  turning  over  the  pages  of  my  case-books,  I 
found  that  within  five  years  I  had  observed  thirteen  cases  of 
chorea,  in  all  of  which  hypermetropia  existed,  except  in  two 
instances  in  which  there  was  astigmatism.1  Several  of  these 
cases  had  experienced  the  greatest  relief  from  the  use  of  ap- 
propriate glasses.  Indeed,  in  no  instance  in  which  glasses 
had  been  used  had  there  been  a  failure  to  relieve  the  nervous 
troubles. 

I  now  sought  to  find  the  state  of  the  refraction  in  eyes  of 
persons  who  wTere  suffering  from,  or  who  had  suffered  from, 
undoubted  attacks  of  chorea. 

The  first  case  in  this  series  of  observations  was  that  of  a 
young  girl,  E.  C,  aged  thirteen,  whose  brother  had  been  a 
patient  on  account  of  hypermetropia  with  astigmatism.  Hav- 
ing known  that  the  sister  had  suffered  severely  from  several 
attacks  of  chorea,  I  requested  of  her  mother  the  privilege  of 
examining  the  girl's  eyes,  which  the  mother  readily  granted. 
Accordingly  the  girl  came  to  my  office  accompanied  by  two 
young  companions,  one  of  whom  had  suffered  as  severely  as 
herself  from  chorea.  Both  the  girls  who  had  had  chorea  could 
read  Snellen  xxx.  at  twenty  feet,  but  neither  could  read 
Snellen  xx.  at  the  same  distance ;  while  the  third  little  girl  who 
had  not  had  chorea  could  read  the  xx.  with  perfect  ease. 
Convex  42  glasses  did  not  aid  either  of  the  two  in  read- 
ing at  a  distance,  nor  did  any  glasses  appear  to  improve  vision 
at  a  near  point.  Further  examination,  however,  the  eyes 
being  under  the  influence  of  atropine,  showed  both  to  be 
hypermetropic.  The  first  of  these  children  has  since  that 
time  worn  +36  glasses,  and  the  mother,  who  was  about  to 
remove  her  from  school  on  account  of  her  nervous  condition, 
is  now  satisfied  that  she  can  continue  her  studies. 

1  The  cases  thus  recorded  do  not  include  all  that  have  come  under  ray 
observation  during  this  time.  Since  the  reading  of  this  paper  two  such 
cases  have  been  brought  to  my  attention,  for  whom  I  had  prescribed  con- 
vex glasses,  but  which  had  been  forgotten. 
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Knowing  that  the  daughter  of  a  friend  in  Amsterdam, 
thirty  miles  from  Albany,  a  child  eleven  years  of  age,  had  suf- 
fered several  very  severe  attacks  of  chorea,  I  went  to  that 
town  for  the  purpose  of  examining  the  child's  eyes,  and  found 
that  she  had  hypermetropia  with  sight  equal  to  Jf.  While 
at  Amsterdam,  I  called  upon  my  friend,  Dr.  W.  H.  Robb,  of 
that  town,  who  kindly  offered  me  an  opportunity  of  examin- 
ing three  other  cases.  Not  having  time  to  see  them  then,  I 
took  the  first  opportunity  to  return  to  Amsterdam  to  test  the 
refraction  of  these  persons.  One  of  these  patients,  a  girl  ten 
years  old,  had  chorea  very  severely  five  years  ago.  Her  speech 
is  still  so  imperfect  that  I  could  scarcely  make  out  what  she 
was  saying,  except  as  her  mother  interpreted  her  replies  to  my 
questions.  She  had  vision  -§-§-  at  twenty  feet,  and  hypermetro- 
pia -£q.  The  second  case  to  which  the  doctor  introduced  me 
was  a  girl  aged  twelve,  who  had  chorea  three  years  ago,  and 
has  had  repeated  attacks  since.  She  walks  with  a  halt  in  her 
gait,  her  joints  are  large,  she  has  slight  strabismus,  and  hyper- 
metropia -fa.  The  third  case  was  a  young  laclv  aged  twenty 
who  had  had  four  or  five  attacks  of  chorea,  each  lasting  about 
two  months.  The  left  side  was  in  each  attack  affected,  and 
she  cannot,  even  now,  use  the  left  hand  well.  She  still  has 
the  restless  uneasy  movements  of  one  who  has  never  fully  re- 
covered from  chorea.  She  had  myopia  with  a  high  degree 
of  astigmatism.  Not  having  with  me  conveniences  for  mak- 
ing exact  tests  in  this  last  respect,  the  precise  degree  was  not 
ascertained.  A  day  or  two  after  seeing  these  cases  a  man  was 
ushered  into  my  consulting-room,  who  from  his  gait  and  man- 
ner I  supposed  was  drunk.  I  was  about  to  direct  the  attend- 
ant to  remove  him  when  a  closer  observation  showed  that  he 
was  the  subject  of  some  peculiar  nervous  trouble.  He  was  al- 
lowed to  remain,  and  said  that  he  had  come  on  account  of 
ingrowing  eyelashes.  He  was  twenty-six  years  old,  a  labor- 
er, feeble-minded,  and  evidently  a  subject  of  chronic  chorea. 
He  had  the  characteristic  features  of  a  hypermetrop,  and  1 
found  his  hypermetropia  to  be  . 

Eemembering  that  five  years  ago  I  had  seen  a  girl  at  the 


446 


Transactions  of  the 


hospital  who  was  suffering  from  a  bad  attack  of  chorea,  I 
recently  sought  out  her  father's  house,  and  called  to  see  her. 
The  mother  of  the  girl,  who  received  me,  informed  me  that 
the  daughter,  who  was  now  twenty  years  of  age,  was  not  in, 
but  that  she  was  still  somewhat  nervous.  On  stating  that  I 
would  be  glad  to  examine  the  daughter's  eyes,  I  was  some- 
what surprised  to  hear  the  mother  say  that  her  daughter  could 
not  go  on  the  street  without  glasses,  and  I  was  still  more  sur- 
prised to  learn  that  I  had  myself  prescribed  the  glasses  live 
years  ago — a  circumstance  which  I  had  entirely  forgotten. 
The  young  lady  called  upon  me  next  day,  and  I  found  that 
she  had  myopia  \  wTith  astigmatism,  requiring  for  its  correc- 
tion a  cylindrical  glass  of  forty -two  inches  focus* 

Dr.  Mereness,  of  Albany,  kindly  sent  me  the  following 
case  for  examination  : 

Annie  B.,  aged  seven,  had  chorea  a  year  ago,  and  was  for 
many  weeks  helpless.  The  right  side  was  apparently  para- 
lyzed. Her  speech  was  so  much  affected  as  to  render  her 
quite  incapable  of  expressing  herself.  The  mother  informs 
me  that  she  is  subject  to  much  frontal  headache,  and  that, 
after  looking  for  a  few  minutes  at  her  book,  the  tears  start  in 
her  eyes.  She  has  a  high  degree  of  hypermetropia,  and  the 
mother,  who  is  thirty  years  of  age,  has  only  vision,  and 
requires  twelve-inch  convex  glasses  for  reading. 

I  am  indebted  to  Dr.  Beckett,  of  Albany,  for  the  four  fol- 
lowing cases : 

C.  H.,  aged  twelve,  is  suffering  from  her  second  attack 
of  chorea.  The  present  attack  has  lasted  six  months,  and  her 
condition  is  truly  distressing.  Her  arms,  legs,  and  body, 
are  in  perpetual  motion,  and  her  face  has  an  idiotic  expres- 
sion. Her  vision  is  reduced  to  -§-§-,  and  she  has  hypermetropia 
y1^.  She  has  also  astigmatism,  but  it  is  impossible  to  make 
out  its  degree.  She  has  decided  congestion  of  the  optic  disk 
and  retina. 

Maggie  M.,  aged  eleven,  has  had  chorea  four  vears.  The 
first  attack  was  the  immediate  result  of  fright.  Her  condition 
was  then  so  bad  that  for  many  months,  being  unable  to  walk, 
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stand,  or  even  creep,  she  rolled  about  the  floor.  She  has 
never  recovered  fully,  and  is  still  suffering  from  violent  twiteh- 
ings  of  the  limbs  and  body.  She  has  hypermetropia  y^-.  Her 
sight,  with  and  without  glasses,  is  -§-§-,  and,  as  in  the  preceding- 
case,  there  is  decided  congestion  of  optic  disk  and  retina. 

H.  B.  is  about  twenty-five  years  old,  feeble-minded,  and 
subject  to  a  most  severe  form  of  chronic  chorea.  He  has 
myopia  and  a  high  degree  of  astigmatism. 

Eliza  L.,  aged  14,  is  now  suffering  her  fourth  attack  of 
chorea.  Her  first  attack  occurred  four  years  ago,  and  the 
succeeding  ones  have  been  about  a  year  apart.  The  right 
side  has  been  principally  affected  in  all  the  attacks,  the 
right  leg  and  arm  being  nearly  paralyzed  in  the  first  two. 
She  has  pain  over  the  eyes,  says  that  letters  run  together 
when  she  reads  for  a  short  time,  and,  on  neutralizing  the 
accommodation  with  atropia,  hypermetropia  ^  was  found  to 
exist. 

Dr.  Smith,  of  Albany,  permitted  me  to  examine  a  patient, 
aged  fourteen,  who  has  had  several  severe  attacks  of  chorea. 
He  has  hypermetropia  with  a  slight  astigmatism. 

Dr.  McKown,  of  Albany,  was  kind  enough  to  introduce 
me  to  a  relative  of  his,  a  lady  who  had,  from  the  time  she  was 
fourteen  until  she  was  seventeen,  suffered  severely  from  chorea. 
She  is  now  thirty-five  years  old.  On  my  expressing  the 
hope  that  our  visit  might  not  be  considered  an  intrusion,  she 
replied  that  she  was  glad  to  see  me,  as  she  had  for  a  long 
while  thought  of  consulting  me  in  regard  to  the  great  pain 
she  had  for  years  experienced  in  her  eyes.  She  was  wearing 
+  30  glasses,  and  had  suffered  from  a  severe  form  of  asthenopia 
for  years.    I  found  her  highly  astigmatic. 

My  friend  Prof.  W.  P.  Seymour,  of  Troy,  sent  me  for  ex- 
amination Alice  T.,  aged  thirteen,  who  has  been  subject  to 
chronic  chorea  for  several  years.  She  has  in  the  left  eye  myopia 
yj,  in  the  right  eye  myopia  ;  vision  in  left  eye,  when  cor- 
rected by  —  42  glass,  is  -!"[}-,  in  right,  when  corrected  by  — 12, 
f^-.  There  is  considerable  congestion  of  the  optic  disk  and 
retina  of  right  eye. 
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Mrs.  P.,  of  Albany,  aged  sixty,  has  chronic  chorea,  and 
has  hypermetropia  -^T. 

Mrs.  Kate  W.,  of  Grloversville,  came  with  her  son  to  have 
his  eyes  examined,  as  he  had  chorea.  It  required  but  a  mo- 
ment to  discover  that  the  mother  was  suffering  quite  as  se- 
verely as  the  child.  On  inquiry,  I  learned  from  her  that 
she  had  acute  chorea  twelve  years  ago,  and  that  the  attack 
lasted  severely  for  several  months.  A  second  attack  oc- 
curred two  years  afterward,  previous  to  the  birtli  of  the  son 
who  was  now  with  her,  and  lasted  during  the  whole  term  of 
gestation.  She  still  has  violent  twitchings  of  the  limbs,  from 
which  she  has  never  been  free  since  her  second  attack.  She 
has  hypermetropia  and  congestion  of  the  optic  disk  and 
retina. 

The  boy  Fred,  ten  years  old,  had  chorea  at  birth,  and  has 
never  been  free  from  it.  Has  twitchings  of  the  head,  contor- 
tions of  the  face,  jerkings  of  the  limbs,  and  winks  incessantly  ; 
is  subject  to  headaches,  and  cannot  be  continued  in  school 
more  than  three  weeks  at  a  time,  as  he  becomes  so  excessively 
nervous.  His  sight  =  -§-$,  and  he  has  a  hypermetropic  astig- 
matism Of  ^jf. 

Frank  A.,  of  Lowville,  New  York,  who  consulted  me  three 
years  ago  on  account  of  intraocular  hemorrhage  of  the  right 
eye,  called  upon  me,  a  few  days  since,  to  have  the  other  exam- 
ined, as  it  was  giving  him  some  pain.  Observing  that  he  was 
in  a  perpetual  motion  while  speaking,  I  questioned  him  re- 
specting the  commencement  of  his  nervous  trouble,  and  was 
told  that  in  the  autumn  of  1868  he  had  what  was  regarded  as 
typhoid  fever,  and  that  when  he  recovered  from  the  fever  he 
had  chorea.  To  use  his  own  expression,  he  "  was  on  hinges 
during  the  whole  of  the  following  winter,"  and,  to  all  appear- 
ances, he  has  not  been  off  them  since.  I  found  no  indication 
of  disease  in  his  left  eye,  but  hypermetropia  -^0-  existed. 

Making  a  summary  of  these  two  series  of  cases,  we  have, 
in  the  first,  13  cases ;  in  the  second,  20  cases ;  total,  33  cases. 
Of  these  there  is  simple  hypermetropia  in  24  cases  ;  hyperme- 
tropic astigmatism  in  4  cases ;  myopic  astigmatism  in  4  cases  ; 
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unequal  degrees  of  myopia  in  the  two  eyes  in  1  case ;  total, 
33  cases.1 

In  one  case  apoplexy  of  the  retina  existed. 

In  one  case  intraocular  hemorrhage  had  occurred,  but  not 
during  the  acute  attack,  and  in  three  cases  decided  congestion 
of  the  optic  disk  and  retina  was  found. 

We  come  now  to  inquire  whether,  even  allowing  the  coin- 
cidence of  anomalies  of  refraction  and  chorea,  it  is  reasonable 
to  suppose  that  such  erroneous  refraction  can  be  the  exciting 
cause  of  so  serious  a  derangement  of  the  nervous  and  muscular 
functions. 

I  apprehend  that  it  will  not  be  at  all  difficult  to  convince 
medical  men,  familiar  with  the  mischiefs  wrought  by  erroneous 
refractions  of  the  eyes,  that  the  most  serious  nervous  derange- 
ments may  result  from  such  causes.  To  the  general  practitioner, 
who  sees  less  of  these  evils,  this  may  be  less  apparent ;  but  let 
such  a  practitioner  who  has  himself  normal  eyes,  and  who  is  not 
himself  yet  presbyopic,  attempt  to  read  for  half  an  hour  with 
magnifying  spectacles  of  sixteen  or  eighteen  inches  focal  length, 
or  let  him  study  the  landscape  for  a  considerable  time  with  a 
pair  of  glasses  adapted  to  a  near-sighted  person,  and  he  will 
soon,  by  his  aching  eyes,  his  nausea,  and  his  vertigo,  acknowl- 
edge that  here  is  a  cause  of  nervous  disturbance  of  no  slight  or 
insignificant  pretensions.  And  when  we  consider  that  con- 
vulsions and  other  serious  and  alarming  nervous  disturbances 
may  be  induced  by  the  presence  of  worms  in  the  intestines,  or 
a  hastily-devoured  meal,  or  of  a  meal  poorly  digested,  we 
cannot  fail  to  perceive  that  this  cause  of  irritation,  prolonged 
through  all  the  experience  of  the  patient,  is  abundantly  po- 
tent to  such  a  result  as  chorea. 

If  we  examine  more  closely  the  conditions  of  the  eye  in 
anomalous  refraction,  we  shall  be  better  prepared  to  under- 
stand the  relations  between  them  and  disturbed  nervous  and 
muscular  functions. 

When  the  normal  eye  is  at  rest  it  has  a  clear  and  distinct 
vision  of  objects  at  a  distance  ;  that  is,  at  twenty  feet  or  more. 

1  For  additional  cases,  see  note  at  the  conclusion  of  this  paper. 
vol.  n.,  n.  s.  29 
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As  the  object  viewed  approaches  the  eye,  its  refraction  must 
be  changed ;  otherwise  the  image  would  become  dimmed  and 
indistinct.  The  adjustment  of  the  eye  to  different  distances 
is  performed,  unconsciously  to  the  individual,  by  the  contrac- 
tion of  the  ciliary  muscle,  through  which  the  convexity  of  the 
crystalline  lens  is  modified.  The  function  by  which  the  eye 
is  thus  adapted  to  different  distances  is  called  the  function  of 
accommodation.  As  the  object  viewed  approaches  more  and 
more  near,  the  ciliary  muscle  contracts  more  and  more,  until 
at  a  certain  point  it  can  contract  no  longer. 

If  a  person  with  normal  eyes  brings  the  object  very  near 
them,  and  thus  forces  this  muscle  to  unusual  contraction, 
he  finds  that  it  60on  fatigues,  and  he  can  no  longer  see  the 
object  well ;  for  the  maximum  of  the  contractile  power  of  this 
muscle  soon  exhausts  itself. 

In  case  of  hypermetropia,  clear  and  distinct  vision,  even  of 
distant  objects,  can  only  be  obtained  by  an  effort  of  the  ac- 
commodative faculty ;  hence,  as  the  object  approaches,  the 
function  of  accommodation  is  more  severely  taxed  than  in 
normal  eyes.  It  follows  that,  while  normal  eyes  are  always 
at  rest  when  accommodated  for  distance,  hypermetropic  eyes 
are  never  at  rest  except  when  closed;  and  that,  when  viewing 
near  objects,  an  excessive  effort  is  required,  and  that  this 
excessive  effort  is  increased  in  proportion  as  the  hyperme- 
tropia is  more  considerable. 

Another  important  fact  in  this  connection  is,  that,  as  the 
object  viewed  approaches,  the  eyes  converge.  This  may  be 
easily  seen  by  any  one  who  will  watch  the  eyes  of  another 
before  whom  he  moves  a  pencil  or  other  object  backward  and 
forward,  while  the  person  observed  fixes  his  eyes  upon  it. 

The  effort  at  accommodation  and  the  effort  at  conver- 
gence are,  therefore,  simultaneous.  They  are  also  propor- 
tioned to  each  other ;  so  that  a  pair  of  normal  eyes  accom- 
modated for  twelve  inches  are  also  converged  for  twelve 
inches  ;  but,  in  the  hypermetropic  person  the  balance  is  lost, 
and  such  person  who  accommodates  for  twelve  inches  requires 
an  exertion  on  the  part  of  the  ciliary  muscle  equal  to  accom- 


New  York  Academy  of  Medicine. 


451 


modating  the  normal  eye  for  a  nearer  point — we  will  say,  for 
six  inches.  In  such  a  case,  a  corresponding  convergence  of 
the  eyes  will  take  place,  and  so,  while  the  eyes  are  accom- 
modated for  twelve  inches,  they  are  converged  for  six.  Con- 
fusion of  nervous  and  muscular  action  is  the  result,  and  to  this 
confusion  are  due  the  pain,  nausea,  and  vertigo  of  the  average 
youth  who  attempts  to  read  with  his  grandfather's  spectacles, 
and  this  is  the  constant  state  of  confusion  of  nerve  and  muscle 
in  cases  of  anomalous  refraction. 

Let  it  also  be  borne  in  mind — and  it  is  a  point  to  which  I 
am  not  aware  that  attention  has  been  called — that  young  chil- 
dren have  their  eyes  almost  always  accommodated  for  near 
objects.  The  baby  has  no  interest  in  the  landscape :  he  plays 
with  his  toes,  he  gazes  admiringly  at  the  raspy  finger  of  his 
nurse  Peggotty,  held  a  foot  from  his  nose,  or  he  clinches  his 
rattle  in  his  tiny  hands  and  stares  at  its  glistening  surfaces ; 
at  three,  four,  and  five,  he  looks  at  pictures  and  toys ;  at  six 
and  seven  he  is  s#nt  to  school,  where  he  is  forced  to  look  at 
books,  and  it  is  only  at  a  later  period  that  he  manifests  much 
interest  in  distant  objects. 

Thus  it  is  that  in  earliest  years  the  ciliary  muscle  is  in  a 
constant  state  of  extreme  tension,  and  that  in  case  of  hyper- 
metropia  there  is  a  perpetual  conflict  between  this  muscle  of 
accommodation  and  the  muscles  of  convergence,  except,  as  it 
often  happens,  that  there  is  a  compromise  by  which  one  of 
the  eyes  agrees  to  a  permanent  squint,  thus  affording  much 
relief  to  the  little  sufferer  and  great  distress  to  its  anxious 
parents. 

It  is  while  thi3  irrepressible  conflict  is  going  on,  and  while 
the  child  with  its  impressible  nature  is  suffering  from  this 
constant  fatigue  and  irritation  from  muscles  overtasked  by 
extreme  tension,  and  vexed  by  their  failure  to  harmonize,  that 
he  is  overworked  at  school,  or  is  overtaken  by  measles  or 
whooping-cough,  or  other  infantile  disease,  and  while  thus 
debilitated  is  made  an  easy  victim  of  the  nervous  irritation 
from  which  he  has  never  been  free.  Or,  perhaps,  while  on 
the  verge  of  a  loss  of  control  over  his  muscles,  a  sudden  fright 
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or  disappointment  becomes  the  last  infliction  beyond  which 
the  tired  and  exhausted  nervous  system  can  endure  no 
more. 

Another  point  remains  for  us  to  clear  up  :  How  are  we  to 
explain  by  such  an  hypothesis  the  phenomena  observed  by  the 
distinguished  Doctor  Hughlings  Jackson,  and  their  absence  as 
observed  by  others  ?  This  point  seems  to  me  to  be  most  easily 
disposed  of  by  our  hypothesis.  The  functions  of  the  ciliary 
muscle  and  those  of  the  converging  muscles  are  controlled  by 
the  third  nerve,  which  has  its  deep  origin  in  the  region  in 
which  Dr.  Jackson  finds  his  lesions.  To  one  acquainted  with 
the  phenomena  of  sympathetic  ophthalmia  the  appearance  of 
such  lesions  in  such  a  locality  will  not,  I  apprehend,  appear 
exceptional.  Here  an  irritation  resulting  from  a  slight  injury 
to  the  ciliary  region  of  one  eye,  received  perhaps  years  before, 
is  transmitted  backward,  through  the  nerves  supplying  the  cili- 
ary muscle,  to  their  deep  origin  and  union  with  the  nerves  of 
the  opposite  side  and  forward  along  the  corresponding  nerves 
to  the  uninjured  eye.  The  ciliary  body  of  the  uninjured  eye 
becomes  affected,  the  choroid  and  retina  are  subjected  to  de- 
generative changes  and  hemorrhages,  and  the  sight  is  lost. 

If,  now,  such*  changes  may  be  induced  in  a  previously 
healthy  eye,  by  an  irritation  transmitted  through  two  sets  of 
nerves  from  the  other  eye,  in  which  a  minute  foreign  body 
may  have  been  lodged,  may  not  degenerations  and  lesions 
be  also  induced  at  the  origin  of  these  nerves  as  the  result  of 
continued  irritation  and  vexation  at  their  peripheral  ex- 
tremities. 

Other  arguments  might  easily  be  brought  to  prove  the  po- 
tency of  such  a  peripheral  irritation  as  that  caused  by  anom- 
alous refraction  to  induce  the  reflex  phenomena  of  chorea,  but 
I  apprehend  that  enough  has  already  been  advanced  to  estab- 
lish the  proposition  ;  and  I  have  now  to  conclude  this  part  of 
my  subject  with  another  proposition — a  proposition  which  I 
have  well  considered  and  which  I  am  prepared  at  the  proper 
time  to  support  with  abundant  facts  and  arguments,  namely  : 
That  functional  nervous  diseases  of  all  kinds  are,  beyond  any 
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and  all  other  causes  combined,  dependent  upon  anomalous  re- 
fraction of  the  eyes. 

Even  if  time  allowed  I  need  say  but  little  respecting  the 
treatment  of  chorea.  The  first  and  great  indication  is  to  cor- 
rect the  faulty  refraction  by  the  use  of  proper  glasses.  This 
will  often,  according  to  my  own  experience,  relieve  the  patient 
at  once.  If  glasses  for  any  reason  cannot  be  supplied  or 
used,  the  child's  eyes  may  be  covered,  for  it  is  a  well-known 
fact  that  when  the  patient  with  chorea  sleeps  the  choreic 
movements  often  cease  ;  this  is  doubtless  because  the  eyes  are 
at  rest. 

The  Calabar  bean  has  of  late  years  been  found  of  value  in 
the  treatment  of  chorea ;  and,  when  we  remember  that  its 
peculiar  and  characteristic  effect  is  to  stimulate  the  ciliary 
muscle,  we  shall  see  that  its  use  is  rational. 

As  children  and  others  suffering  from  chorea  usually  also 
suffer  from  general  want  of  vigor,  tonics,  chalybeates,  and 
arsenic  are  generally  indicated. 

I  have  thus,  Gentlemen  of  the  Academy  of  Medicine,  en- 
deavored to  present  my  views  of  what  seems  to  me  to  be  a 
most  important  subject. 

I  rejoice  at  the  opportunity  of  submitting  these  views  to  a 
body  of  physicians  so  distinguished  as  this,  for  I  know  that 
if  there  are  errors  in  my  reasonings  or  observations  you  will 
detect  them,  and  that  you  will  prove  the  correctness  of  this 
doctrine  if  it  is  founded  in  reason;  and  I  dare  to  hope  that 
this  explanation  of  what  has  been  a  most  obscure  subject 
may  not  only  be  accepted,  but  that  this  line  of  investigation 
may  throw  light  upon  some  other  obscure  nervous  diseases. 

Note. — June  26£A.  Since  reading  this  paper  before  the  Academy  of 
Medicine,  June  15th,  I  have  examined  eight  other  subjects  of  chorea  with 
the  following  results : 

Case    I.  W.  Y.  O.,  Hypermetropia  fa. 
"    II.  M.  M.,  Hypermetropic  astigmatism  fa. 
"   III.  M.  T.,  Hypermetropia  fa  +  astigmatism  fa. 
"    IV.  N".  L.,  Myopic  astigmatism  fa, 
"     V.  K.  H.,  Hypermetropia  fa. 
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Case    VI.  Miss  T.,  Hypermetropia 
"    VII.  Mrs.  W.,  Myopia,  right  ^,  left  f 
"  VIII.  J.  T.,  Myopia  ^  and 
Adding  these  to  the  cases  above  reported  and  we  have  forty-one  cases 
of  chorea,  in  every  one  of  which  anomalous  refraction  occurs,  as  follows  : 
hypermetropia  27 ;  hypermetropic  astigmatism  6 ;  myopic  astigmatism  5  ; 
unequal  degrees  of  myopia  3 ;  total,  41. 
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